| 2 ‘High Speed Switches a 
General Purpose Amplifiers: 


“REAR Ampl lifiers 3 and Oscillators | 


SWITCHING, GENERAL PURPOSE, AND RF TRANSISTORS (EPOXY) NUMERICAL INDEX 


Type Type Page No. Type Page No. 
EN697 10-11 FT3568 10-61 2N4889 10-142 
EN706 10-12 2N3569 10-63 2N4916 10-146 
EN708 10-12 FT3569 10-61 2N4917 10-146 
EN718A 10-14 2N3638 10-65 _ 2N4944 10-148 
EN722 10-16 2N3638A 10-65 2N4945 10-148 
EN744 10-18 2N3639 10-69 2N4946 10-148 
EN870 10-20 2N3640 10-69 SE5001 10-150 
EN871 10-20 2N3641 10-73 SE5002 10-150 
EN914 10-12 FT3641 10-77 SE5003 10-150 
EN915 10-22 2N3642 10-73 SE5006 10-154 
EN916 10-22 FT3642 10-77 SE5025 10-158 
EN918 10-23 2N3643 10-73 2N5040. 10-160 
EN930 10-24 FT3643 10-77 FT5040 10-164 
EN956 10-14 2N3644 10-81 2N5041 10-160 
SE1001 10-26 FT3644 10-85 FT5041 10-164 
SE1002 10-26 2N3645 10-81 2N5042 10-168 
SE1010 10-30 FT3645 10-85 2N5055 10-172 
FN1132 10-16 2N3646 10-88 2N5126 10-176 
EN1613 10-14 2N3688 10-92 2N5127 10-178 © 
EN1711 10-14 2N3689 10-92 2N5128 10-179 
SE2001 10-32 2N3690 10-92 2N5129 10-179 
SE2002 10-32 2N3691 10-96 2N5136 10-181 
EN2219 10-34 2N3692 10-96 2N5131 10-183 
EN2222 10-34 2N3693 10-98 2N5132 10-184 
EN2369A 10-18 2N3694 10-98 2N5133 10-186 
EN2484 10-24 FT3722 10-102 2N5134 10-187 
EN2894A 10-36 EN3962 10-106 2N5135 10-190 
EN2905 10-37 SE4001 10-108 2N5136 10-191 
EN2907 10-37 SE4002 10-108 2N5137 10-191 
SE3001 10-39 SE4010 10-108 2N5138 10-192 
SE3002 10-39 2N4121 10-112 2N5139 10-196 
SE3005 10-43 2N4248 10-120 2N5140 10-198 
EN3009 10-45 2N4249 10-120 2N5141 10-200 
EN3011. | 10-18 2N4250 10-120 2N5142 10-202 
EN3013 10-45 2N4257 10-124 2N5143 10-202 
EN3014 10-45 2N4258 10-124 2N5242 © 10-204 
EN3250 10-47 2N4274 10-128 2N5243 10-204 
EN3502 10-49 2N4275 10-128 SE6001 10-208 
EN3504 10-49 2N4313 10-132 SE6002 10-208 
2N3563 10-51 2N4354 10-136 SE6020 10-209 
2N3564 10-53 2N4355 10-136 SE6020A 10-209 
2N3565 10-55 2N4356 10-136 SE6021 10-209... 
2N3566 10-57 2N4436 10-138 SE6021A 10-209 
2N3567 10-59 2N4437 10-138 SE6022 10-209 
FT3567 10-61 2N4888 10-142 SE6023 -. 10-209 
2N3568 10-59 


Page No. 


Additional General Purpose Amplifiers and Switches 


Type Page No. 
SE4020 10-11la 
SE4021 10-11lle 
SE4022 10-111i 
SE7015 10-212a 
SE7016 10-212a 
SE7017 10-212a 
FT4354 10-137c 
FT4355 10-137c 
FT4356 10-137c 
SE8012 10-212c 
SE8040 10-213 
SE8540 10-213 


10-1 


Rated 


Vee 
Volts 


5-6, 


12 


15 


20-25 


30-45 


46-60 


0.1 
NPN 


2N4274 


2N4275 


FT3641" 
FT3643* 


2N4436 
2N4437 


FT3642" 


90 
PNP 


2N5141 
2N4257 
2N5140 
2N4258 
2N4389 
2N5055 


2N3638 
2N3638A 
2N5142, 3 


2N4916 
2N4121 
FT3644* 


FT3645* 
2N3645 


10 — 
NPN 


2N4274 


2N3646 
2N4275 


FT3641* 
FT3643* 
2N4436 
2N4437 
FT3642* 


FT3722* 


100. 
PNP 


—2N5141° 


2N4257 
2N5140 


2N4258 
2N4389 
2N4313 
2N5055 


2N3638 
2N3638A 
2N5142, 3 
2N5242* 


2N5243 
2N4916 
2N4121 
FT3644* 


FT3645* 
2N3645 


100 
NPN 


2N3646 


FT3641* 
FT3643* 
2N4436 
2N4437 
FT3642* 


FT3722* 


300 
PNP 


2N3638 


2N3638A 
2N5142, 3 


2N5242* 


2N5243* 
FT3644* 


FT3645* 
2N3645 


HIGH SPEED SWITCH SELECTION GUIDE 


Optimum Collector Current mA 


300 — 500 
NPN PNP 


2N5242* 


FT3641 
FT3643 
2N3724 
2N4436 
2N4437 
FT3642 


FT3722* 


2N5243* 


“High dissipation epoxy package devices. FT numbers are the high dissipation versions of the corresponding 2N numbers. 


Type 


EN706 
EN708 
EN722 
EN744 
EN914 
EN1132 
EN2219 
EN2222 
EN2369A 
EN2894A 
EN2905 
EN2907 
FN3009 
EN3011 
EN3013 
EN3014 
EN3250 
EN3502 
FN3504 


HIGH SPEED SWITCHES (EPOXY) NUMERICAL INDEX 


Page No. 


10-12 
10-12 
10-16 
10-18 
10-12 
10-16 
10-34 
10-34 
10-18 
10-36 
10-37 
10-37 
10-45 
10-18 
10-45 
10-45 
10-47 
10-49 
10-49 


Type Page No. 


2N3638 
2N3638A 
2N3639 
2N3640 
2N3641 
FT3641 
2N3642 
FT3642 
2N3643 
FT3643 
2N3644 
FT3644 
2N3645 
FT3645 
2N3646 
FT3722 
2N4121 
2N4257 


10-2 


Type 


2N4258 
2N4274 
2N4275 
2N4313 
2N4436 
2N4437 
2N4916 
2N4917 
2N5055 
2N5128 
2N5129 
2N5134 
2N5240 
2N5141 
2N5142 
2N5143 
2N5242 
2N5243 


2900 — 
NPN 


1000 
PNP 


2N3426 


2N5242_ 


2N5243 


FT3722* 


Page No. 


10-124 
10-128 
10-128 
10-132 
10-138 
10-138 
10-146 
10-146 
10-172 
10-179 
10-179 
10-187 
10-198 
10-200 
10-202 
10-202 
10-204 
10-204 


Rated 


VoEo 
Volts 


12-20 


20-30 


40-45 


60 


80 


120 
150 
180 


0.10 
NPN 


2N5128, 29 
2N5131, 32 
2N5136, 37 


2N3565 
2N3566 


FT3641*, 43* 


2N3691-94 
SE4022 
2N4436, 37 
2N5135 


FT3567*, 69% 


FT3642* 
SE4021 
2N4944, 46 


FT3568* 
SE4020 
2N4945 
SE6020, A* 
SE6022 
SE6021, A* 
SE6023 


SE7015* 
SE7016* 
SE7017* 


GENERAL PURPOSE AMPLIFIER SELECTION GUIDE 


30 
PNP 


2N5139 


2N3638, 38A 
2N4916, 17 
2N5138 
2N4121 


2N4248, 50 
FT3644* 


2N4249 
FT3645* 


FT4354*, 55* 


FT4356* 


2N4888, 89 


10 
NPN 


2N5128, 29 
2N5136, 37 


2N3566 
FT3641*, 43* 
2N4436, 37 
2N5135 
SE8040* 


FT3567*, 69* 
FT3642* 
2N4944, 46 


FT3568* 
2N4945 
SE6020, A* 
SE6022 


SE6021, A* 
SE6023 


100 
PNP 


2N5142 


100 
NPN 


2N5128, 29 
2N5136, 37 


2N3638, 38A 2N3566 


2N5143 
FT5040* 
SE8540* 


FT3644* 
FT5041* 


-FT3645* 


FT4354* 
FT4355* 


FT4356* 


FT3641*, 43* 
2N4436, 37 
2N5135 
SE8040* 


FT3567*, 69* 
FT3642* 
2N4944, 46 


FT3568* 
2N4945 
SE6020, A* 
SE6022 


SE6021, A* 
SE6023 


300 
PNP 


2N5142 


2N3638, 38A 
FT5040* 
2N5143 
SE8540* 


FT3644* 
FT5041* 


FT3645* 
FTA354* 
FT4355* 


FT4356* 


Optimum Collector Current mA 


300 
NPN 


2N5128, 29 
2N5136, 37 


FT3641*, 43* 


2N4436, 37 
SE8040* 


FT3567*, 69% 


FT3642* 
2N4944, 46 


FT3568* 
2N4945 
SE6020, A* 
SE6022 


SE6021, A* 
SE6023 


*High dissipation epoxy package devices. FT numbers are the high dissipation versions of the corresponding ZN numbers. 


Type 


EN697 
EN718A 
EN722 
EN870 
EN871 
EN915 
EN916 
EN930° 
EN956 
SE1001 
SE1002 
EN1132 
EN1613 
EN1711 
SE2001 
SE2002 
EN2219 
EN2222 
EN2484 
EN2905 
EN2907 


EN3250 _ 


EN3502 
EN3504 
2N3565 
2N3566 
2N3567 
FT3567 
2N3568 
FT3568 
2N3569 
FT3569 


FT5040* 
SE8540* 


FT5041* 


FT4354* 
FT4355* 


FT4356* 


500 — 1000 
NPN PNP 

2N5136, 37 
SE8040* ——-FT5040* 
SE8540* 


FT3567*, 69* FT5041* 


2N4944, 46 

FT3568*  —-FTA354* 

2N4945  ——«FT4355* 
FT4356* 


GENERAL PURPOSE AMPLIFIERS & SWITCHES (EPOXY) NUMERICAL INDEX 


Type | Page No. 


Page No. 


10-11 


10-14 
10-16 
10-20 
10-20 
10-22 
10-22 
10-24 
10-14 
10-26 
10-26 
10-16 
10-14 
10-14 
10-32 
10-32 
10-34 
10-34 
10-24 
10-37 
10-37 
10-47 
10-20 
10-20 
10-55 
10-57 
10-59 
10-61 
10-59 
10-61 
10-63 
10-61 


2N3638 
2N3638A 
2N3641 
FT3641 
2N3642 
FT3642 
2N3643 
FT3643 
2N3644 
FT3644 
2N3645 
FT3645 
2N3691 
2N3692 
2N3693 
2N3694 
EN3962 
SE4001 
SE4002 
SE4010 
2N4121 
2N4248 
2N4249 
2N4250 
2N4257 
2N4258 
2N4354 
2N4355 
2N4356 
2N4436 
2N4437 
2N4888 


10-65 


10-65 


10-73 
10-77 
10-73 
10-77 
10-73 
10-77 
10-81 
10-85 
10-81 


— 10-85 


10-3 


10-96 
10-96 
10-98 
10-98 
10-106 
10-108 | 
10-108 


10-108 


10-112 
10-120 
10-120 
10-120 
10-124 
10-124 
10-136 
10-136 
10-136 
10-138 | 
10-138 


Type 


2N4889 
2N4916 
2N4917 
2N4944 
2N4945 
2N4946 
2N5040 
FT5040 


2N5041_— 


FT5041 


2N5042 


2N5128 
2N5129 
2N5131 
2N5132 
2N5133 
2N5135 
2N5136 
2N5137 
2N5138 
2N5139 
2N5142 
2N5143 
SE6001 
SE6002 
SE6020 
SE6020A 
SE6021 
SE6021A 
SE6022 
SE6023 


Page No. 


10-142 
10-146 
10-146 
10-148 
10-148 
10-148 
10-160 
10-164 
10-160 
10-164 
10-168 
10-179 
10-179 
10-183 
10-184 
10-186 
10-190 
10-191 

10-191 
10-192 
10-196 
10-202 
10-202 
10-208 
10-208 
10-209 
10-209 
10-209 ~ 
10-209 
10-209 . 
10-209 


RF/IF AMPLIFIER SELECTION GUIDE 


Additional Genera’ "urpose Amplifiers and Switches 


Type 


SE4020 
SE4021 
SE4022 
SE7015 
SE7016 
SE7017 
FT4354 
FT4355 
FT4356 
SE8012 
SE8040 
SE8540 


10-4 


Page No. 


10-11la 
10-111e 
10-111) 
10-212a 
10-212a 
10-212a 
10-137c 
10-137c 
10-137c 
10-212c 
10-213 

10-213 


f . Power Gain @ f | NF @ f C. 
MHz Polarity Device dB (min) MHz _ dB (max) MHz pF (max): 
27: NPN SE8012* 10.8 27 9.0 
30 NPN FT3641* 10 30 8.0 
NPN 2N4436 10 30 8.0 
45 NPN 2N3688 29 45 1.6 
100 PNP 2N4121 25 typ 100 6 100 45 
PNP 2N4916 | 25 typ 100 6 100 45 
NPN SE5006 20 100 5.5 typ 100 1.6 
200 NPN SE3001 12 200 A typ 60 17 
NPN 2N3690 15 200 5.5 200 1.6 
NPN 2N3563 14 200 4 typ 60 1.7 
250 NPN SE1010 6 typ 250 5.5 1.0 3.5 
. 2N3564 6 typ 250 3.7 typ 1.0 3.5 
*FT3641 is a high dissipation epoxy package version of 2N3641; SE8012 is a high dissipation epoxy device. 
RF/IF AMPLIFIER SELECTION GUIDE 
f Polarity Device OSC P, @ le 
MHz ‘mW (min) mA 
100 PNP 2N4916 200 typ 10 
PNP 2N4121 200 typ 10 
500 PNP 2N4258 10 typ 10 
930 NPN SE3002 3.0 8.0 
1000 NPN SE3005 15 8.0 
RF/IF AMPLIFIERS & OSCILLATORS (EPOXY) NUMERICAL INDEX 
Type Page No. Type Page No. Type Page No. 
EN918 10-23 FT3642 2N4916 10-146: 
SE1010 10-30 2N3643 2N4917 10-146 
SE3001 10-39 FT3643 SE5001 10-150 
SE3002 10-39 2N3688 SE5002 10-150 
SE3005 10-43 2N3689 SE5003 10-150 
2N3563 10-51 2N3690 SE5006 10-154 | 
2N3564 10-53 2N4121 SE5025 10-158 
2N3639 10-69 2N4257 SE5126 10-176 
2N3640 10-69 2N4258 SE5127 10-178 
2N3641 10-73 2N4436 SE5130 10-181 
FT3641 10-77 2N4437 
2N3642 10-73 


EN697 
NPN GENERAL PURPOSE AMPLIFIER 


DOUBLE DIFFUSED SILICON PLANAR* TRANSISTOR 


e ELECTRICAL REPLACEMENT FOR 2N697 . 


e MEDIUM VOLTAGE -- LV... = 30 V (MIN) : PHYSICAL DIMENSIONS 
e MEDIUM GAIN --h,, = 40-120 AT 150 mA | JEDEC (TO-105) outline 


MAX. 
.325 pia. 


ABSOLUTE MAXIMUM RATINGS (Note " 
Maximum Temperatures 


Storage Temperature —65°C to +125°C 
Operating Junction Temperature 125°C Maximum 
Maximum Power Dissipation seApe 
Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 0.8 Watt 
at 25°C Ambient Temperature 0.3 Watt 
Maximum Voltages | 
Vogo Collector to Base Voltage | 60 Volts 
Voto Collector to Emitter Voltage 30 Volts 
Veo - Emitter to Base Voltage 9.0 Volts 


NOTES: All dimensions in inches 
Leads are gold-olated kovar 
Package 's electrically Non- 
conductive material 
Package weight ts 0.66 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL _ CHARACTERISTIC TEST CONDITIONS 


DC Pulse Current Gain (Note 5) 
Base Saturation Voltage 
Collector Saturation Voltage 
High Frequency Current Gain (f = 20 MHz) 
Output Capacitance 
CBO Collector Cutoff Current 
logo (100°C) Collector Cutoff Current 
ha Input Resistance (f = 1.0 kHz) 


Voltage Feedback Ratio (f = 1.0 kHz) 
Small Signal Current Gain (f = 1.0 kHz) 


Output Conductance (f = 1.0 kHz) 


*Planar is a patented Fairchild process. 


NOTES: : 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C); junction to ambient thermal 
resistance of 333°C/Watt (derating factor of 3.0 mW/°C). . 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300s; duty cycle = 1%. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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EN706 - EN708 - EN914 
NPN HIGH SPEED SATURATED SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION, SEE FAIRCHILD 2N706, 2N708, AND 2N914 DATA SHEETS 


ELECTRICAL REPLACEMENTS FOR 2N706, 2N708 AND 2N 914 
HIGH SPEED - -T, = 20 ns (max) at 20 mA 

HIGH FREQUENCY - - f, = 300 MHz (min) at 20 mA 

LOW CAPACITANCE - - C,,, = 6.0 dB (max) at 5.0 V 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —65°C to +125°C 
Operating Junction Temperature 125°C 
Lead Temperature (Soldering, 10 Second Time Limit) 260°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt 
Maximum Voltages , —N706 EN 708 EN 914 
Veso Collector to Base Voltage 25 V 40V 40V 
Veo Collector to Emitter Voltage (Note 4) 15V 1SV 15V 
Veso Emitter to Base Voltage 3.0V 9.0V 9.0V 


NOTES: All dimensions in inches 
All leads electricaily isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


EN706 EN708 EN914 


SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


h 


hee 
Nee 
Vor(sat) 


FE 


DC Pulse Current Gain (Note 5) 20 30 3=—6:120 


DC Pulse Current Gain (Note 5) 15 
DC Pulse Current Gain (Note 5) 15 
DC Pulse Current Gain (Note 5) 

Collector Saturation Voltage 


30 §=120 
12 


10 


Ig = 10mA 
I, =10mA 
Ic = 0.5 mA 
I, = 500 mA 
Ic =10mA 


Vop = 10V 
Vee = 1.0V 
Veg = 1.0V 
Veg = 5.0 V 
I, = 1.0 mA 


Vor(sat) (—55°C to 
+125°C) 
Vor(sat) (—55°C to 
+125°C) 
Vog(sat) 


Collector Saturation Voltage Ig = 7.0 mA I, = 0.7 mA 


Collector Saturation Voltage (Note 6) I, = 10 mA I, = 1.0 mA 
Ic = 200 mA 

Ie =10mA 

lo =7 mA 

Veg = 15V 

Vo, = 20V 

Vor = 20V 

Veg = 20V 

Ic =10mA 

Ig = 1.0mA 


Collector Saturation Voltage 

Vee (sat) Base Saturation Voltage 

Vee(sat) (—55°C) Base Saturation Voltage 

logo Collector Cutoff Current 

lego Collector Cutoff Current 
lory(+-100°C) Collector Cutoff Current 
lopo(+100°C) Collector Cutoff Current 

re Base Spreading Resistance (Note 7) 
BVc86 Collector to Base Breakdown Voltage 


Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


| Voge (sust) 


| BYEs0 


Cito 
bee 
hee 
hee 

| 7s 


Ts 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individua! semiconductor device may be impaired. 


CHARACTERISTICS 


Collector to Emitter Sustaining Voltage 
(Notes 4 & 5) 

Emitter to Base Breakdown Voltage 

Output Capacitance 

Input Capacitance 

High Frequency Current Gain (f= == 100 MHz) 
High Frequency Current Gain (f = 100 MHz) 
High Frequency Current Gain (f = 100 MHz) 
Charge Storage Time Constant (Note 8) 


Charge Storage Time Constant (Note 9) 


Charge Storage Time Constant (Note 10) 
Turn On Time 


Turn On Time 
Turn Off Time 


Turn Off Time 


EN914 


6.0 
9.0 


20 


40 


EN706 EN708 
MIN. MAX. MIN. MAX. MIN. MAX. 
15 15 15 
3.0 5.0 9.0 
6.0 6.0 
2.0 
3.0 
3.0 
60 
25 
40 
75 


40 


UNITS 


Volts 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); 

junction-to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse conditions: Length = 300 us; duty cycle = 1%, 
(6) Ic = == 1.0 mA through 20 mA. 


(7) lb = hie(Real Part) - 


Measured with GR#1607-A Bridge. 


TEST CONDITIONS 


i = 30 mA 


lc =0 
=O 

lo =0- 

ic =10mA 
Ik = 10mA 
I, = 20 mA — 
I, ~10 mA 


(pulsed) 


l= 100 uA 
Vox = 10V 
V3 = 0.5V 
Vor = 15V 
Voz = 10V 
Voz = 10V 
Voc= 10V 


In, ~ Igp~ 10mA R, =1kO 


To Igy ~ iene mA 


ee 10 mA : | 
|, ~ 3.0 mA Vee = 2.0 
lo 200 mAI,, ~ 40 mA 
lo = .10 mA. I, ~~ 3.0 mA 
Igy == 1.0 mA 
I. ~ 200 mA 

leo =~ 20 mA 


(8) Conditions chosen to make storage time approximately independent of transistor hre, Measurement with Tektronix R plug-in unit. Ts == Ksin2. 
(9) Measured on sampling scope, PW 400ns. 
(10) Measured on sampling scope, PW 200ns. 
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EN718A - EN956 - EN1613 - EN1711 
NPN GENERAL PURPOSE AMPLIFIERS 


DOUBLE DIFFUSED SILICON PLANAR* TRANSISTORS 
FOR ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N718A DATA SHEET 


e ELECTRICAL REPLACEMENTS FOR 2N718A, 2N956, 2N1613 AND 2N1711 | 
e HIGH GAIN - - h,- == 100-300 at 150 mA PHYSICAL DIMENSIONS 


ee = 35 (min) at 100 pA | JEDEC {10-105} outline 
h-, = 40 (min) at 500 mA | ave 
© HIGH VOLTAGE - - LV.¢¢ = 40 V (min) | 3° DIA. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —65°C to +125°C 
Operating Junction Temperature + 125°C Maximum 
EN718A EN1613 
Maximum Power Dissipation EN956 EN1711 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.6 Watt 0.8 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.22 Watt 0.3 Watt 

Maximum Voltages 
Vero Collector to Base Voltage 75 Volts 
VoEo Collector to Emitter Voltage (Note 4) AO Volts 
Veso Emitter to Base Voltage 7.0 Volts 


NOTES: Ali dimensions in inches 
Leads are gold-uiated kovar 
Package is electrically Non- 
conductive material 
Package weight is 0.66 gram 


EN1613 - EN1711 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


EN718A EN956 
SYMBOL CHARACTERISTICS EN1613 EN1711 UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 


hee DC Pulse Current Gain (Note 5) 100 300 Ig = 150 mA Vo, =10V 
hee DC Pulse Current Gain (Note 5) [-=10mA Vo-=10V 
FE DC Pulse Current Gain (Note 5) 1, = 500 mA VQ; = 10V 
hee(—55°C) DC Pulse Current Gain (Note 5) Ip =10mA VQ-=10V 
hee DC Current Gain =O01.mA Vo-=10V 
hee DC Current Gain Io = 0.01 mA Voge = 10V 
Vag (sat) Base Saturation Voltage Io = 150 mA 1;=15mA | 
(Pulsed, Note 5) 
Vog(sat) Collector Saturation Voltage : : I, = 150 mA I; =15mA 
(Pulsed, Note 5) 
High Frequency Current Gain : ; Vop = 10V 
(f = 20 MHz) : 
Output Capacitance pF Vcg = 10V 
Emitter Transition Capacitance pF Vig = 0.5V | 
NF Noise Figure (Note 6) O dB | Vop = 10V | 
loro Collector Cutoff Current muA I, Vcg = 60V 
Icpo(100°C) Collector Cutoff Current HA I, Veg = 60V 
| BVcro Collector to Base Breakdown Voltage Volts 1, =O0.1mA I; =0 


PHYSICAL DIMENSIONS 
in accordance with JEDEC (TO-106) outline 


500 MIN. 
3 LEADS | | | 
O19 5 —_ 


016 


.100 Base 
y—tLead No. 2 


Collector 
Lead No. 3 


Emitter 
Lead No. 1 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 

is electrically non-conductive material 


EN718A + EN956 


Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 
Notes on page 2 


EFAIRCHILD 


SEMICONDUCTOR 
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. EN718A 
SYMBOL CHARACTERISTICS EN1613 UNITS TEST CONDITIONS 
MIN. MAX. 


Vero(sust) Collector to Emitter Sustaining Voltage Io =10mA 
(Notes 4 and 5) | : (pulsed) 
BVe86 Emitter to Base Breakdown Voltage IL =0 
leBo Emitter Current IL =0 
he. Input Resistance (f = 1.0 kHz) Ic =1.0mA 
Voltage Feedback Ratio (f = 1.0 kHz) f Ic =1.0mA 
| : : I. = 5.0 mA 
Small Signal Current Gain (f = 1.0 kHz) Ig =1.0mA 
Ic = 5.0 mA 
Output Conductance (f = 1.0 kHz) : . lo =1.0 mA 
Ic =5.0 mA 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2). These are steady state limits.. The factory should be consulted on applications involving pulsed or low duty cycle operation. / 


(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C) for the EN1613 and EN1711; 
for the EN718A and EN956 167°C/Watt (derating factor of 6.0 mW/°C). Junction to ambient thermal resistance of 333°C/Watt (derating factor of 3.0 mW/°C) for the EN1613 and 
EN1711; for the EN718A and EN956 455°C/Watt (derating factor of 2.2mW/°C). | 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 us; duty cycle << 2%. 

(6) f = 1000 Hz; Re = 510; 1.0 Hz bandwidth. 
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- EN722-EN1132 
PNP GENERAL PURPOSE AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N722 DATA SHEET 


e ELECTRICAL REPLACEMENTS FOR 2N722 and 2N1132 


e BREAKDOWN VOLTAGE . . . . BVcso = 50 V (MIN) SHYSICAL DIMENSIONS 
. . « « L¥ceo = 35 V (MIN) in accordance with JEDEC (TO-105) outline 

oa eee ee hre = 30-90 @ 150 mA 

e FREQUENCY.......... + = 60 MHz (MIN) 

° CAPACITANCE......... Coo = 45 pF (MAX) 


ABSOLUTE MAXIMUM RATINGS {Note 1] 
Maximum Temperatures 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature -+-125°C Maximum 
Lead Temperature (Soldering, 10 second time limit) +260°C Maximum 
Maximum Power Dissipation : EN722 EN1132 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 0.5 Watt 0.7 Watt 
at 25°C Free Air Temperature [Notes 2 and 3] 0.2 Watt 0.3 Watt 
Maximum Voltages NOTES: AH dimensions in inches 
Veso Collector to Base Voltage —50 Volts facings  oactrcaly Nae: 
Vcco Collector to Emitter Voltage {Note 4] —35 Volts Pecpsceumuodegan 
Veso Emitter to Base Voltage —5.0 Volts EN1132 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 


DC Pulse Current Gain {Note 5] lc =5.0mA Vee= —l10V 
DC Pulse Current Gain [Note 5] lc = 150 mA Vcore = —10V 
Vee (sat) Base Saturation Voltage = 150mA I= 15mA 
Vee (sat) Collector Saturation Voltage = 150mA I, = 15 mA 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


hte High Frequency Current Gain : lc = 50mA Vo = —3.0V 
(f = 20 MHz) : 


Cor Output Capacitance L=0 Vos = —10V 


Emitter Transition Capacitance Il = 0 Ves = —0.5V 
(for EN722 only) 


Cre Emitter Transition Capacitance lc = 0 Ves = —O.5V 
(for EN1132 only) 


lcBo Collector Cutoff Current ; I: = 0 Vos = —30V 
Icso (100°C) Collector Cutoff Current IE = 0 Vos = —30V 
leBo Emitter Cutoff Current lc = 0 Ves = —5.0V 


BV cso Collector to Base Breakdown l= 100,A k;£=0 
Voltage 


Emitter Collector 
Lead No. 1 5 Lead No. 3 


Additional Electrical Characteristics on Page 2. 


NOTES: All dimensions in inches 
All leads electrically isolated from case. 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


EN722 


* Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS EN722 EN1132 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC ; | TEST CONDITIONS 


Veo (sust) Collector to Emitter Sustaining Volts I= 10 mA 
Voltage (pulsed) 


BVeBo Emitter to Base Voltage Volts Ic=0 te = 100 vA 

hte Current Transfer Ratio Vee = —OV © 1.0 mA f = 1.0 kHz 
hte Current Transfer Ratio Vee = —10V Ie = 5.0mA f = 1.0 kHz 
hip Input Resistance Q Ves = —5V } 1.0mA f = 1.0 kHz 
hie Input Resistance Q Ves = —l10V = 5.0 mA f = 1.0 kHz 
Deb Voltage Feedback Ratio ; X10 Vos = —5V 1.0mA f = 1.0 kHz 
Hep Voltage Feedback Ratio , X10 Ves = —10V 5.0mA f = 1.0 kHz 
hob Output Conductance : umho Ves = —5V Ic = 1.0mA f = 1.0 kHz 
Nob Output Conductance umho Vee= —10V = Ic = 5.0 mA, f = 1.0 kHz 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 143°C/watt (derating factor of 7.0 mW/°C) for the EN1132 and 
200°C /watt (derating factor of 5.0 mW/°C) for the EN722; junction to ambient thermal - Feslevalte of 333°C /watt (derating factor of 3.0 mW/°C) for the EN1132 and 500°C/wadtt 
(derating factor of 2.0 mW/°C) for the EN722. 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 ws; duty cycle = 1%.. 
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_EN744 - EN2369A - EN3011 
NPN HIGH-SPEED SATURATED SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION, SEE FAIRCHILD 2N744, 2N2369A AND 2N3011 DATA SHEETS 


ELECTRICAL REPLACEMENTS FOR 2N744, 2N2369A AND 2N3011 
HIGH SPEED - - 7; = 13 ns (max) at 10 mA 


- - ton = 12 ns (max) at 10 mA 
- = tore = 18 ns (max) at 10 mA 


MEDIUM VOLTAGE - - LVceo = 15 V (min) | 
MEDIUM GAIN - - hee = 40 (min) at 10 mA, 0.35 V 
HIGH FREQUENCY - - f; = 500 MHz (min) at 10 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature 


—65°C to +125°C 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


Operating Junction Temperature 125°C Maximum 
Lead Temperature (Soldering, 10 second time limit) 260°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt ae Rea NE 
Maximum Voltages EN744 EN2369A EN3011 
Vcso Collector to Base Voltage 20 Volts 40 Volts 30 Volts 
Voces Collector to Emitter Voltage 40 Volts 30 Volts 
Voto Collector to Emitter Voltage (Note 4) 12 Volts 15 Volts 12 Volts 
Veso Emitter to Base Voltage 5.0 Volts 4.5 Volts 5.0 Volts 
. oe eee ee ee See NOTES Aileads elecrcaly seated from case 
Ic Collector Current (10 LS Pulse) 500 mA Package weight is 0.31 gram. Package 


is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


EN744 EN2369A EN3011 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS 


hee DC Current Gain 20 
hee DC Pulse Current Gain (Note 5) | 40 
hre(—55°C) DC Pulse Current Gain (Note 5) 20 
Nee DC Pulse Current Gain (Note 5) 

hee DC Pulse Current Gain (Note 5) 

hee DC Pulse Current Gain (Note 5) 20 
Vceo(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 12 
Cobo Output Capacitance 

hte High Frequency Current Gain (f = 100 MHz) 

Nre High Frequency Current Gain (f = 100 MHz) 9.0 
T, Charge Storage Time Constant (Note 6) 

Ton Turn On Time (Note 6) 

ton Turn On Time (Note 6) 

tort Turn Off Time (Note 6) 

tort Turn Off Time (Note 6) 

ton Turn On Time (Note 6) . 

Tort Turn Off Time (Note 6) 


TEST CONDITIONS 


Ic=1.0mA Vee = 0.25V 

lc = 10mA Vee = 0.35 V 
lc=10mA Vee = 0.35 V 

lc =10mA Vce = 1.0V 

lc = 30 mA Vee = 0.4 V 

lc = 100 mA Vce = 1.0 V 

Ic = 10mA lI: = 0 

lE=0 Vos = 5.0 V 

Ic = 10 mA Vee = 10V 
Ilc=10mA Vee =10V 

lo =~ Ip) = —Ier ~ 10 mA 

lc ~ 10 mA, Is, ~ 3.0 mA 

Ic = 100 mA Is, ~ 40 mA 

Ic ~ 10 mA |p, ~ 3.0 MA ls, ~ —1.5 mA 
lc ~ 100 mA ls, ~ 40 mA, ls2 = —20 mA 
lc = 30 mA, lsi =~ 3.0 mA 

lc = 30 mA, |e: = Is2 =z 3.0 mA 


*Planar is a patented Fairchild process. 


Additional Electrical Characteristics on page 2 

NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); 

junction-to-ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/°C). 
(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length < 300 ws; duty cycle < 2%. 
(6) Measured on Sampling Scope. PW > 200 ns 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


10-18 


SYMBOL 


Vce(sat) 

Vce(sat) (+ 100°C) 

Vce(sat) (+85°C) 

Vce(sat) 

Vce(sat) 

Vce(sat) (+100°C) 

Vee(sat) 

Vse(sat) (—55°C to 
+-100°C) 

Vee(sat) (—55°C) 

Vee(sat) 

Vee(sat) 

Vse(sat) (—55°C) 

Ices 

Ices (+85°C) 

Ic8o | 

cso (-+-100°C) 

Icex (+100°C) 

leBo 

BVéso 

BV eso 

BVcso 

BV ces 


CHARACTERISTIC 


Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 
Base Saturation Voltage 

Base Saturation Voltage 


Base Saturation Voltage 

Base Saturation Voltage 

Base Saturation Voltage 

Base Saturation Voltage 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Emitter to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage 


EN744 


MIN. MAX. 
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EN2369A EN3011 


MIN. MAX. MIN. MAX. 


TEST CONDITIONS 


lc =10mA 
Ic =10mA 
lc = 10mA 


Ic = 30mA 


Ic = 100 mA 


Ic = 100 mA 


lc =10mA 
lc=10mA.- 


I= 10 mA ; 
lc =30mA © 


Ic = 100 mA 


Ic = 100 mA 


Vce = 20V 
Vez = 20 Vv 


te =0 


k=O 
Vce = 10 V 
Ic =0 
le = 10 yA 
le = 100 wA 


lo=10pA 


Ic = 10 pA 


is = 1.0 mA 
ls = 1.0 mA 
Ils = 1.0 mA 
ls = 3.0 mA 
ls = 10 mA 
Is = 10 mA 
ls = 1.0 mA 


—tp=1.0mA 


is = 1.0 mA 


ls = 3.0 mA 
Is = lO mA 
ls = 10 mA 
Vee = 0 

Vee = 0 

Vce = 20V 
Ves = 20V 


Vee = 0.35 V 


Ves = 5.0V 
Ic=0 
Ic=0 
le = 0 


Vee = 0 


EN870 - EN871 


NPN GENERAL PURPOSE AMPLIFIERS 


DOUBLE DIFFUSED SILICON PLANAR* TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N870 DATA SHEET 


¢ ELECTRICAL REPLACEMENTS FOR 2N870 AND 2N871 
¢ HIGH VOLTAGE - - LVc¢o = 60 V (MIN) 
e HIGH GAIN - - h,. = 100-300 AT 150 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures | 
Storage Temperature 
Operating Junction. Temperature 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 
at 25°C Ambient Temperature (Notes 2 and 3) 


Maximum Voltages 


Voso | Collector to Base Voltage 
Veo Collector to Emitter Voltage (Note 4) 
Vego —=«._—s Emitter to Base Voltage 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


SYMBOL _ CHARACTERISTIC 


—65° to +125°C 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


125°C Maximum 


0.6 Watt 
0.22 Watt 


100 Volts 


60 Volts Emitter 4 Collector 
7.0 Volts Lead No. 1 9 Lead No. 3 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weightis 0.31 gram Package 
is electrically non-conductive material 


TEST CONDITIONS 


hee 


FE 


V,. (sat) 
Vo-(sat) 
Vp (sat) 
Veg (sat) 


~ DC Pulse Current Gain (Note 5) 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Current Gain 

Base Saturation Voltage 
Collector Saturation Voltage 
Base Saturation Voltage 
Collector Saturation Voltage 
High Frequency Current Gain 


I, = 150 mA 
Ic = 10 mA 
I, = 10mA 
Io = 0.1 mA 
I, = 50 mA 
I, = 50 mA 
I, = 150 mA 
I, = 150 mA 
lo = 30 mA 


Vop = 10V 
Veg = 10V 
Vop = 10V 
Vogp = 10V 
I, = 5.0 mA 
I, = 9.0 mA 
|, =15mA 
|, = 15 mA 
Vee = 10V 


(f = 20 MHz) 
Output Capacitance I =0 
| Ce Emitter Transition Capacitance IL=0 
| logo Collector Cutoff Current I, =0 
lego(100°C) — Collector Cutoff Current I. =0 
BVaR6 Collector to Base Breakdown Voltage lo =0 
| Vee (sust) Collector to Emitter Sustaining I, = 30 mA 
Voltage (Note 4) | (pulsed) 
BVe86 Emitter to Base Breakdown Voltage 
leBo Emitter Cutoff Current 
hip Input Resistance (f = 1.0 kHz) 
hip Input Resistance (f = 1.0 kHz) 


Vop = 10V 
Veg = 0.5 V 
Veg = 75 V 
Vop = 75V 
I. = 0.1 mA 


Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 


Notes on page 2 
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a FAIRCHILD TRANSISTORS EN870 + EN871 | a 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


| EN870 EN871 | 
SYMBOL —_ CHARACTERISTIC MIN. MAX. MIN. — MAX. UNITS TEST CONDITIONS 


Nop Output Conductance (f = 1.0 kHz) 0.5 0.5 umho =lo=10mA Vo,=5.0V 
hop Output Conductance (f = 1.0 kHz) 0.5 0.5 wmho = =lg=5.0mA Vo,=10V 
heb Voltage Feedback Ratio (f= 1.0 kHz) 1.25 9.0 x10™* Ig = LOMA Vg = 5.0V 
AL Voltage Feedback Ratio (f= 1.0 kHz) 1.50 5.0 x10* 3 Ig=50mA VQ,=10V 
hee Small Signal Current Gain (f = 1.0 kHz) 
h Small Signal Current Gain (f = 1.0 kHz) 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

| (2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

| (3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 167°C/Watt (derating factor of 8.0 mW/°C); junction to ambient thermal 
resistance of 455°C/Watt (derating factor of 2.2 mW/°C). | 

(4) These ratings refer to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length — 300 us; duty cycle = 1%. | 
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EN915 - EN916 


NPN HIGH FREQUENCY AMPLIFIERS AND OSCILLATORS 


DIFFUSED SILICON PLANAR* TRANSISTORS 


FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N915 DATA SHEET 


e ELECTRICAL REPLACEMENTS FOR 2N915 AND 2N916 
e HIGH VOLTAGE - - LV... = 50 V (min.) 

¢ HIGH GAIN --h,. = 50 —200 AT 10 mA 

e LOW CAPACITANCE - - C,,,, = 3.5 pF (max.) AT 10 V 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 Second Time Limit) 


Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 
at 25°C Ambient Temperature (Notes 2 and 3) 


Maximum Voltages EN915 
Veo Collector to Base Voltage 70 Volts 
Vero Collector to Emitter Voltage (Note 4) 50 Volts 
Veso Emitter to Base Voltage 5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC 


hee DC Pulse Current Gain (Note 5) 
hee DC Pulse Current Gain (Note 5) 
Vee(sat) Base Saturation Voltage 
Vog(sat) Collector Saturation Voltage 
High Frequency Current Gain (f = 100 MHz) 
Output Capacitance 
6 Output Capacitance 
Cio Input Capacitance 
CBO Collector Cutoff Current 
logo(100° C) Collector Cutoff Current 
CBO Collector Cutoff Current 
Iepg (100° C) Collector Cutoff Current 
BVcRo Collector to Base Breakdown Voltage 
BVa86 - Collector to Base Breakdown Voltage 
Voeo(sust) Collector to Emitter Sustaining Voltage 
Base to Emitter Breakdown Voltage 
Collector-Base Time Constant (f = 40 MHz) 
Small Signal Current Gain (f = 1.0 kHz) 
Small Signal Current Gain (f = 1.0 kHz) 
Input Resistance (f = 1.0 kHz) 
Input Resistance (f = 1.0 kHz) 
Output Conductance (f = 1.0 kHz) 
Output Conductance (f = 1.0 kHz) 


NOTES: 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


—65°C to +125°C 
125°C Maximum 
260°C Maximum 


0.5 Watts 
0.2 Watts 


EN916 

45 Volts 
25 Volts 
5.0 Volts 


EN916 


MAX. 


Emitter 
Lead No. 1 


Collector 
Lead No. 3 


NOTES: All dimensions in inches 


All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


TEST CONDITIONS 


Ic = 10 mA 


‘1g = 10 mA 


c= 5.0 mA 


I, = 1.0 mA 
I, = 1.0 mA 
Veg = 5.0V 
Vox = 60V 
Veg = 60V 
Veg = 30V 
le = 0 

|, = 0 

lo = 0 

Veg = 10V 
Vor = 5.0V 
Vor = 5.0V 
Vee = 5.0V 


*Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient 


thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(5) Pulse conditions: Length = 300 ws; duty cycle = 1%. 
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Te Noe Wea 
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EN918 
NPN ULTRA-HIGH FREQUENCY OSCILLATOR AND AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 
FOR POWER GAIN AND POWER OUTPUT TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N918 DATA SHEET 


¢ ELECTRICAL REPLACEMENT FOR 2N918 iy cIGAL DIMENSIONS 

e HIGH GAIN - -G., = 15 dB (min.) AT 200 MHz | ‘In accordance with JEDEC (TO-106) outline 
-- P, = 30 mW (min.) AT 500 MHz 

¢ LOW CAPACITANCE - -C,,. = 1.7 pF (max.) AT 10V 

e LOW NOISE - - NF = 6.0 dB (max.) AT 60 MHz 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature —65°C to +125°C 

Operating Junction Temperature +125°C Maximum 

Lead Temperature (Soldering, 10 Second Time Limit) +260°C Maximum 
Maximum Power Dissipation . 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt Emitter Collector 

at 25°C Ambient Temperature (Notes 2 and 3) . 0.2 Watt eee: T See 

Maximum Voltages and Current 

Vero Collector to Base Voltage 30 Volts 

VeEo Collector to Emitter Voltage (Note 4) 15 Volts 

Veso Emitter to Base Voltage 3.0 Volts Oo 

le Collector Current 50 mA NE i aad nieclseaug sealaiaeteainiCase 


Package weight is 0.31 gram Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


DC Current Gain 
_ Base Saturation Voltage 
Collector Saturation Voltage 
Common-Base, Open-Circuit Output Capacitance 
Common-Base, Open-Circuit Output Capacitance 
Input Capacitance 
logo Collector Cutoff Current 
lope (100° C) Collector Cutoff Current 
h High Frequency Current Gain (f = 100 MHz) 
' Available Power Gain (neutralized) (f = 200 MHz) 
Power Output f = 500 MHz) 
Collector Efficiency (f = 500 MHz) 
Noise Figure (f = 60 MHz; R, = 400 2) 
Voge (Sust) Collector to Emitter Sustaining Voltage (Note 4) 
BVa26 Collector to Base Breakdown Voltage 
BV E36 Emitter to Base Breakdown Voltage 


fe 


*Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 500°C/Watt (derating factor of 5.0 mW/°C) Junction to siabient thermal 
resistance of 500°C/Watt (derating factor of 2.0 mW/°C).: 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
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EN930 - EN2484 
NPN LOW LEVEL, LOW NOISE 


DOUBLE DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N2484 DATA SHEET 


e ELECTRICAL REPLACEMENT FOR 2N930 AND 2N2484 
e HIGH GAIN - -h,, = 250 (MIN) AT 1.0 mA 
h-- = 800 (MAX) AT 10 mA 
he, = 100-500 AT 10 vA 
e HIGH BREAKDOWN VOLTAGE - - LV... = 60 V (MIN) 
e LOW NOISE -- NF = 2.0 dB (MAX) AT 10 kHz 
NF = 10 dB (MAX) AT 100 Hz 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —§5°C to +125°C 


Operating Junction Temperature 125°C Maximum 
Lead Temperature (Soldering, 10 second time limit) 260°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt 
25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt 
Maximum Voltages EN930 EN2484 
Veso Collector to Base Voltage 45 Volts 60 Volts 
Veto Collector to Emitter Voltage (Note 4) . 45 Volts 60 Volts 
Vero Emitter to Base Voltage 5.0 Volts 6.0 Volts 
Io Collector Current 30 mA 90 mA Mee At Teens clecieeny ciated from case 


Package weight is 0.31 gram Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


EN930 EN2484 


SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. UNITS 


DC Pulse Current Gain (Note 5) 
DC Current Gain 
DC Current Gain 
DC Current Gain 
hee DC Current Gain 
hee DC Current Gain 
he-(—55°C) DC Current Gain 


TEST CONDITIONS 


Vee 

Vee (on) 
Vo, (sat) 
Voz (sat) 
hie 


loBo 


Icgo(100°C) 


CES 


Base-Emitter Voltage (Note 5) 
Base-Emitter On Voltage 

Collector Saturation Voltage (Note 5) 
Collector Saturation Voltage 

High Frequency Current Gain (f = 5.0 MHz) 
High Frequency Current Gain (f = 30 MHz) 
Small Signal Current Gain (f = 1.0 kHz) 
Input Resistance (f = 1.0 kHz) 

Output Conductance (f = 1.0 kHz) 

Voltage Feedback Ratio (f = 1.0 kHz) 
Input Resistance (f = 1.0 kHz) 

Output Conductance (f = 1.0 kHz) 

Voltage Feedback Ratio 

Collector-Base Cutoff Current 

Collector Cutoff Current 

Collector-Emitter Cutoff Current 


lce(100°C) —_Collector-Emitter Cutoff Current 


Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


10-24 


FAIRCHILD TRANSISTORS EN930 - EN2484 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


EN930 EN2484 
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. UNITS : TEST CONDITIONS 


Emitter-Base Cutoff Current | Veg = 5.0V 
Collector-Emitter Cutoff Current Vere = 5.0 V 
Output Capacitance == Veg = 5.0V 
Emitter Transition Capacitance = | Veg = 0.5 V 
Collector to Emitter Sustaining Voltage (Notes 4 and 5) | — I, = 0 
Emitter to Base Breakdown Voltage O folt .=0- I. = 10 uA 
_ Emitter to Base Breakdown Voltage | | _ I, = 10 WA 
Collector to Base Breakdown Voltage I, =0 
Wide-Band Noise Figure ; } Veg = 5.0 V 
(BW = 15.7 kHz; 3dB pts at10Hzand10kHz) 
Narrow Band Noise Figure (f = 1.0 kHz) ; = Veg = 5.0 V 
| R, = 10k Pwr. BW = 200 Hz 
Narrow Band Noise Figure (f == 10 kHz) 7 : 7 IC=10yA - Vop=5.0V 
_* 3 3 Ro=10k92 Pwr. BW= 2.0 kHz 
Narrow Band Noise Figure (f = 100 Hz). iC = 10 vA Vee = 5.0V 
‘3 : R, = 10k Q Pwr. BW = 20 Hz 


_ NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); 
junction. to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 
(4) These ratings refer to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse conditions: Length == 300 us; duty cycle = 1%. 
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SE1001 * SE1002 
NPN AM/FM TYPE 


DIFFUSED SILICON PLANAR TRANSISTORS 


The SE 1001 and SE 1002 are NPN silicon PLANAR transistors designed specifically for A.M.-F.M. receiver applica- : Na 
tions. They feature high power gain, high beta, and low collector cutoff current in a solid package designed to give | PHYSICAL DIMENSIONS 
maximum mechanical support to the transistor chip. ee : | | 


215 DIAL og, 
MAX. : 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Operating Junction Temperature : 125°C Maximum 
Storage Temperature : —55°C to +125°C © 
Soldering Temperature (10 sec time limit) 260°C Maximum 
Maximum Power Dissipation | 
Total Dissipation at 25°C Case Temperature [Note 2] 0.5 Watt 
at 65°C Case Temperature [Note 2] 0.3 Watt - oa oes | 
at 25°C Ambient Temperature [Note 2] 0.2 Watt _ Emitte OX.» Collector 
Maximum Voltages | oe fo fre poo 
Veso ‘Collector to Base Voltage 45 Volts 
Veeco Collector to Emitter Voltage (Note 3] 45 Volts | 7 ee 
Veso Emitter to Base Voltage 4.0 Volts NOTES: All dimensions in inches 


All eee ee ‘tr a en ted fr 
: Leads ur cke F 
Package wei cunt i$ O31 gra a7 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


SE 1001 SE 1002 | 
SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. UNITS TEST CONDITIONS 


hee DC Pulse Current Gain [Note 4] 40 le = 10mA Vee = 10V 
leo Collector Cutoff Current : ; lL=0 Ves = 30V 
lcso (65°C) ~—- Collector Cutoff Current : ; ; ll=Q0 $Vce=30V 
Cis Output Capacitance , , . = 0 Ves = 10V. 

Spot Noise Figure [Note 5] lc = 3.0mMA Vee = 10V 


Available Power Gain (neutralized) le = 7.0mMA Vee = 10V 
(f = 10.7 mc) 


Available Aish Gain (neutralized) lc = 3.0mMA Ve = 10V 
Cc 


Conversion Gain (f = 108 mc to 10.7 me) lc = 7.0mMA Vce = 10V 
Collector to Base Breakdown Voltage lc =0.1mA kL =0 
Vceo (sust) Collector to Emitter Sustaining Voltage l=10mA lL=0 
| [Note 3] | 7 (pulsed) 
BV E80 Emitter to Base Breakdown Voltage l=O1lmA Ile =0 
Nite High Frequency Current Gain : i | , lc =10MA Vee = 15V 
(f = 100 mc) 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); 
junction-to-ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more untonmaNon send or Fairchild Publication APP-4. 

(4) Pulse Conditions: length = 300 usec; duty cycle = 1%. 

(5) f = 1.0 mc; R, = 3002. 

(6) Reference: Gertzis, S. and Basselaers, R.— Characterization of R.F. Transistors for AM/FM Radio Applications. IRE, PGBTR, Trans., Nov. 1962. 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS 
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Ie - COLLECTOR CURRENT - mA 


| 
aa 
= 
re 
fle 
a 
=m 


- 0 20 rt) 60 80 400 
Vee ~ COLLECTOR VOLTAGE - VOLTS 


OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 
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COLLECTOR CHARACTERISTICS 
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1K 
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- SOURCE RESISTANCE - OHMS 
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Hee ~ FORWARD CURRENT TRANSFER RATIO 
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GAIN CHARACTERISTICS - db 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


RecN 
i 
Hi seat Se 
nates 


Pe ALAN 


Pit NT 
PCC etc ION ie 


iaail eT TTT 


it 
AAT 
Za ER 


9. 001 860.01 0.1 1 10 100 
Ie - COLLECTOR CURRENT - mA 


GAIN CHARACTERISTICS VERSUS 
COLLECTOR CURRENT 


S = Stability Factor = 4: 
ISG = Invariant Stable ain 


01 02 05 2  - 5 10 


lc - COLLECTOR CURRENT - mA 


SMALL SIGNAL CHARACTERISTICS (f=1 KC) 


SYMBOL CHARACTERISTIC 

hie Input Resistance 

Noe Output Conductance 

hee Voltage Feedback Ratio 
hte Small Signal Current Gain 


SMALL SIGNAL CHARACTERISTICS 


CHARACTERISTICS RELATIVE TO VALUE AT 1, = 5.0mA 


- COLLECTOR CURRENT - mA 


SE 1001 SE 1002 
TYP. TYP. 
900 1130 
25 35 
1.2 1.25 
110 145 


SMALL SIGNAL CHARACTERISTICS — 


a a ST a eS OA a GA GE A 


- CHARACTERISTICS RELATIVE TO VALUE AT Veg * 10 VOLTS 


Veg - COLLECTOR VOLTAGE - VOLTS 
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UNITS 


Ohms 
pmho 
x10° 


CHARACTERISTICS RELATIVE TO VALUE AT T = 25°C 


TEST CONDITIONS 
le =50mA Vee = 10V 
le = 5.0mA Vcr = 10V 
le = 5.0mA Vee = 10V 
lo =5.0mMA Vee=10V .- 


SMALL SIGNAL CHARACTERISTICS © 


Ty - AMBIENT TEMPERATURE - °C 


TYPICAL SMALL SIGNAL COMMON EMITTER ‘‘Y’’ PARAMETERS 


INPUT ADMITTANCE VERSUS 
FREQUENCY—OUTPUT SHORT CIRCUIT 


ic-som || || LT | 
i 


- INPUT ADMITTANCE - mmho 


Yie 
o 
ln 


f - FREQUENCY - mc 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT— 
OUTPUT SHORT CIRCUIT 
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FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT— 
OUTPUT SHORT CIRCUIT 
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Yje ~ FORWARD TRANSFER ADMITTANCE - mmho 


_ REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT— 
INPUT SHORT CIRCUIT 
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Yre 
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OUTPUT ADMITTANCE VERSUS 
FREQUENCY—INPUT SHORT CIRCUIT 
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REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY— 
INPUT SHORT CIRCUIT 


- REVERSE TRANSFER ADMITTANCE - mmho 


Yre 


f - FREQUENCY - mc 


1.6 MC TO 455 KC AUTODYNE CONVERSION GAIN TEST CIRCUIT 
Ver = 10V 


Ic = 2.0-3.0 mA 


6 


ADJUST FOR 3 mA I, 


rt I. 


TYPICAL GAIN = 42 db - 


Miller Coil Form 
Miller Slug oa 106 Core 

Primary...6 T #28 ariarieiéd wire 
Secondary . . 28 T #36 enameled wire 


Miller Coil Form 
Miller Core 30-106 


4 Turns 
#28 Enameled 
Wire 60 T 
£36 "Enameled Wire 
14% Turns 
#28 Enameled 
Wire 


2032 455 KC Transformer 
ore only 


Miller 
Center 
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FAIRCHILD TRANSISTORS — TYPES SE1001 AND SE1002 


108 MC TO 10.7 MC CONVERSION GAIN TEST CIRCUIT 
Ic = 7.0 mA 


Vee = 10V 


10.7 mc 


120 ph 


“Veg 


Ol HOV 
ADJUST FOR 7 mA 1, I 


L.O. = 118.7 me 


= = Q 


TYPICAL CONVERSION GAIN = 20 db 


T1 2.5 turns #16 tinned copper wire tapped 2 
turns from Gnd. Coil dia. 36” (inside dia.). 


T2 4 turns #16 tinned copper wire tapped 34 
turn from Gnd. and 114 turns from Gnd. 
Coil dia. 14” (inside dia.). 

T3 Miller Coil Form 
Miller Core #30-106 
Primary... 10 turns #36 enameled wire. 
Secondary... 114 turns #28 enameled wire. 


NEUTRALIZED A.M. R.F. AMPLIFIER TEST CIRCUIT 
Ver = 10V 


Ic = 3.0 mA 


aoe 502 
OUTPUT 
CA) 


“ = 
-8V +10V 
ADJUST FOR 3 mAI, 


TYPICAL GAIN = 46 db 


Ti 28 T #36 Nyciad Secondary 
6 T #28 Nyciad Primary 
Miller #80-106 Core 
T2 120 T #40 S.S. Enl. Primary 
40 T #40 S.S. Enl. Neut. Sec. 
7 T #28 Nyclad Output Sec., wave wound 
Bifilar with cold end of Primary. 


EMICONDUCTOR 
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10.7 MC NEUTRALIZED POWER GAIN TEST CIRCUIT 


I. = 7.0 mA Vee = 10V 
1-10 pf 
e 
| T2 
509 6 Tl $ © stfeur 
10.7 mc 620 pt 
me Ol 
2.4K i = 
| éi 120 yh 
Ol 
= = = O = 
“Vee +10 V 


“ADJUST FOR 7 mA 1, 


TYPICAL GAIN = 32 db 


T1 Miller Coil Form 
Miller Core #30-106 
4 turns #28 enameled wire tapped 1.5 turns from Gnd. 


T2 Miller Coil Form 
Miller Core #30-106 
Primary ...10 turns #36 enameled wire. __ 
Neut. Sec....5 turns #36 enameied wire (Bifilar). 
Output Sec... . 1.33 turns #28 enameled wire (Overwind). 


455 KC NEUTRALIZED A.M. I.F. AMPLIFIER TEST CIRCUIT 
Vee = 10V 


2002 


I, = 3.0 mA 


O +10V 


T1 
502 INPUT 


Or 
-20 V 
ADJUST FOR 3 mA I 


TYPICAL GAIN = 55 db 


T1. 13 T Primary #26 Nyclad 
54 T Secondary #36 Nyclad 
.043 mh 


72 Miller Min. |.F. Transformer #2032. 


Miller #30-106 Core 


_ SE 1010 
NPN LOW-NOISE RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION - The SE1010 is an NPN silicon PLANAR transistor designed specifically 


for AM receiver applications. It features high power gain, low noise, andlowcollector cutoff cur- 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


rent in a solid package designed to give maximum mechanical support to the transistor chip. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature ; -55°C to +125°C 
Operating Junction Temperature | 125°C Maximum 
Lead Temperature (Soldering, 10 sec time limit) 260°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt 
at 65°C Case Temperature (Note 2) 0.3 Watt Emitter | Gaitecier 
at 25°C Ambient Temperature (Note 2) 0.2 Watt beadino-d ? Lead No. 3 


Maximum Voltages 


V Collector to Base Voltage | 30 Volts 
CBO FLAT 
Voro Collector to Emitter Voltage (Note 3) 15 Volts 
i NOTES: i ions ini 
VEBO Emitter to Base Voltage 4.0 Volts rt feces lee ici eine from case 


Package weight is 0.31 gram. Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic . Min Typ Max Units Test Conditions 


— 
Q 
< 
Q 
'e3| 


DC Pulse Current Gain (Note 4) 20 3835 


V p (sat) Collector Saturation Voltage 


a 
qQ a 


Vaz l(sat) Base Saturation Voltage 
Collector Cutoff Current 
Tap (65°C) Collector Cutoff Current 


BVoRo Collector to Base Breakdown Voltage 


Y EBO Emitter to Base Breakdown Voltage 


(sust) Collector to Emitter Sustaining Voltage 
(Notes 3 and 4) 


High Frequency Current Gain 
(f = 100 MHz) 


Output Capacitance 


Q 
w 


< 


< 
©2 
w 

= =“ St Pt 


— + pe 
Qn a 
He ew 


— 
mw OQ 


VcEO 


el 
< 

Q 

3) 


Noise Figure (Note 5) 


NOTES: = Blanas is a patented Fairchild process. 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/ °C); jauetion. to 
ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/°C). 


(3) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(4) Pulse Conditions: length = 300 psec; duty cycle = 1%. 


(5) f = 1.0 MHz Re = 502. 
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INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 
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DC PULSE CURRENT GAIN 
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FAIRCHILD TRANSISTOR SE1010 


TYPICAL ELECTRICAL CHARACTERISTICS 


~ SOURCE RESISTANCE - OHMS 
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Veg (sat.) - COLLECTOR SATURATION VOLTAGE 
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FIG. 1. R-F STAGE FOR MOBILE RADIO 
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CONTOURS OF <i Sg _ 
10k 


NORMALIZED COLLECTOR CUTOFF 
CURRENT VERSUS 
AMBIENT TEMPERATURE 
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55 = -35 “b #5 +250 +45 +65 +85 
Ta ~ AMBIENT TEMPERATURE - °C 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Voge (sat) - BASE SATURATION VOLTAGE - VOLTS 


0.1 0.2 0.5 1.0 2.0 5.0 36.10 
Ig - COLLECTOR CURRENT - mA 


MAXIMUM 
POWER DISSIPATION 
VERSUS TEMPERATURE 


MAXIMUM POWER DISSIPATION-mW 


0 2 50 75 100 (125 
Ty- AMBIENT TEMPERATURE ~°C 


The problem of high SNR with low cross modula- 
tion is alleviated with the SE1010 in r-f stages. 
Noise figure remains satisfactory even when the | 
input inductance is tapped atavery low-impedance 


point. 


Cross modulation is reduced because of 


the very low-level signal appliedto the transistor 


base. 


The circuit shown in Fig. 1 demonstrated . 


a NF of 5dB with 3mA collector current, 31dB 
gain, and 1% cross modulation with 100 y. V desired 
input signal at 1 MHz and 23 mV undesired input 
signal at 1.04MHz. 


SE2001 - SE2002 
NPN GENERAL PURPOSES 


DIFFUSED SILICON PLANAR*TRANSISTORS 


GENERAL DESCRIPTION - The Fairchild SE2001 and SE2002 are NPN silicon PLANAR 
transistors in a solid package designed togive maximum mechanical support to the tran- PHYSICAL DIMENSIONS 
Sistor chip. They are designed for use in audio and video amplifiers, sync circuits, 


stereo multiplex, and audio pre-amplifiers. 


ABSOLUTE MAXIMUM RATINGS [ Note 1] 


Maximum Temperatures 


Storage Temperature -55°C to +125°C 
Operating Junction Temperature 125°C Maximum 
Soldering Temperature (10 sec time limit) 260°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [ Note 2] 0.5 Watt 
at 65°C Case Temperature [ Note 2] 0.3 Watt 
at 25°C Ambient Temperature [ Note 2] 0.2 Watt 090 apt 
Maximum Voltages | ie 
Vopo Collector to Base Voltage 35 Volts Mee Emir and base Teas are gltalte nickel 
Voro Collector to Emitter Voltage [ Note 3] 20 Volts Package weight is 0.31 gram 
VEBO Emitter to Base Voltage 4.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


| Characteristic in, Test Conditions 


< 
©) 
es] 


DC Pulse Current Gain [ Note 4] SE2001 
DC Pulse Current Gain [ Note 4] $E2002 
fe High Frequency Current Gain (f=100 MHz) 
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Vor (sat) Collector Saturation Voltage 

Vag (St) Base Saturation Voltage 

IoRO Collector Cutoff Current 

Iopo (65°C) Collector Cutoff Current 
Output Capacitance 
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10 mA 


a 
vy 


Vcro (sust) Collector to Emitter Sustaining Voltage 
[Notes 3 and 4] (pulsed) 


BVcRo Collector to Base Breakdown Voltage 0.1 mA 


BV Emitter to Base Breakdown Voltage : 0 


EBO 


(See notes on back page) * Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS SE2001 SE2002 


SMALL SIGNAL CHARACTERISTICS f=1kHz) 


SYMBOL CHARACTERISTIC ato ed ee apre UNITS TEST CONDITIONS 


Input Resistance | lc = 5.0 mA 
Output Conductance Ic = 5.0 mA 
Voltage Feedback Ratio lc = 5.0 mA 
Small Signal Current Gain Ie = 5.0 mA 


SMALL SIGNAL CHARACTERISTICS SMALL SIGNAL CHARACTERISTICS SMALL SIGNAL CHARACTERISTICS 
a 7 an ee 1 SO SSN ae eae AGRON ra! a | 
os oo c"3 


zs 


| | 
| | Pie 
i 


10 


COCOA tr 


| 


(iii 


El | 


ie 


o 
3 
a. 
= 

<= 

oO 


CHARACTERISTICS RELATIVE TO VALUE AT 1¢75.0 mA 
Se] 
woe 

CHARACTERISTICS RELATIVE TO VALUE AT T = 25°C 


CHARACTERISTICS RELATIVE TO VALUE AT Vg = 10VOLTS 


—e eee 
0.1 0.5 i ae 
si Se a2 
Pe aa ee a ee 7 
oN 2 5 10 20 50 0 5 10 15 20 25 30 35 “25 | 
Ic - COLLECTOR CURRENT - mA Vog ~ COLLECTOR VOLTAGE - VOLTS T, ~ AMBIENT TEMPERATURE - °C 


_ NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. | 


(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C /Watt (derating factor of 5.0mW/°C); 
junction-to-ambient thermal resistance of 500°C /Watt (derating factor of 2.0mW/°C). 


(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(4) Pulse Conditions: length = 300 usec; duty cycle = 1%. | 
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EN2219 - EN2222 
NPN GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


DOUBLE DIFFUSED SILICON PLANAR®* EPITAXIAL TRANSISTORS 
FOR TEST CIRCUITS ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3299 DATA SHEET 


e ELECTRICAL REPLACEMENTS FOR 2N2219 AND 2N2222 
e HIGH GAIN - - h,, = 100-300 AT 150 mA 
hee = 35 (MIN) AT 100 LA 
hee = 30 (MIN) AT 500 mA 
e MEDIUM VOLTAGE - - LVc¢¢ = 30 V (MIN) 
e HIGH FREQUENCY - - f, = 250 MHz (MIN) AT 20 mA 
e LOW SATURATION VOLTAGE - - V..,(sat) = 0.4 V(MAX) AT 150 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


* 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-105) outline 


MAX. 
325 pia, 


3 LEADS 
019 pia 


Storage Temperature _ —65°C to +125°C 036 
Operating Junction Temperature —65°C to +125°C 
Lead Temperature (Soldering, 10 second time limit) 260° Maximum 
Maximum Power Dissipation EN2219 EN2222 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.7 Watt 0.5 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.35 Watt 0.2 Watt 
Maximum Voltages and Current 
Vero Collector to Base Voltage 60 Volts 
Vero Collector to Emitter Voltage (Note 4) 30 Volts NOTES: All dimensions 1n inches 
Ves Emitter to Base Voltage 5.0 Volts Bostasn is ciset cal Won 
le Collector Current 800 mA Package weights 0 6 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS . MAX. — UNITS 


PHYSICAL DIMENSIONS 
TEST CONDITIONS In accordance with JEDEC (TO-106) outline 


hee 


DC Pulse Current Gain (Note 5) 


300 


hee DC Pulse Current Gain (Note 5) 
Hee DC Current Gain 
hee DC Current Gain 
hee DC Current Gain : 
FE DC Pulse Current Gain (Note 5) 
Vog(sat) Collector Saturation Voltage 
(pulsed, note 5) 
Veg (sat) Collector Saturation Voltage 
(pulsed, note 5) 
Vpe(sat) Base Saturation Voltage 
: (pulsed, note 5) 
Vee(Sat) Base Saturation Voltage 
(pulsed, note 5) 
High Frequency Current Gain(f = 100 MHz) 2.5 
Gain-Bandwidth Product (f = 100 MHz) 250 
logo Collector Cutoff Current 
logo(100°C) Collector Cutoff Current 
ve) Emitter Cutoff Current 


mee Output Capacitance 


I, = 150 mA 
I. = 150 mA 
Ig =10mA 

Ic = 1.0 mA 
i, = 0.1 mA 
I, = 500 mA 
I, = 150 mA 


Veg = 10V 
Veg = 1.0V 
Vee = 10V 
Veg = 10V 
Veg = 10V 
Veg = 10V 
I, = 15 mA 


I, = 50 mA 
I, = 15mA 
I, = 50 mA 


Vee = 20V 
Veg = 20V 
Veg = 90V 
Veg = 90V 
Veg = 3.0V 
Veg = 10V 


Emitter Collector 
Lead No. 1 . Lead No. 3 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight 1s 0.31 gram Package 
is electrically non-conductive materral 


EN2222 


Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS AIN. ; UNITS TEST CONDITIONS 


Real Part of Common-Emitter High-Frequency | Q Ie = 20 mA 
Input Impedance (f = 300 MHz) : 


Collector to Base Breakdown Voltage Volts Ig =10yA 
Collector to Emitter Sustaining Voltage (Notes 4 and 5) - Volts Ip =10 mA 
Emitter to Base Breakdown Voltage ; Volts I. =10uA 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 125°C and juncticn to case thermal resistance of 143°C/Watt (derating factor of 7.0 mW/°C); junction to ambient thermal 
resistance of 286°C/Watt (derating factor of 3.5 mW/°C) for the EN2219. For the EN2222 junction to case thermal resistance of 200°C/Watt ee factor of 5.0 mW/°C); 
junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(4) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP- 4/2. 

(5) Pulse Conditions: length = 300 us; duty cycle <2%. 


10-35 


- EN2894A 
PNP HIGH SPEED SATURATED SWITCH 


DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTOR - 


For test circuits and additional design information see Fairchild 2N2894A data sheet. 


e ELECTRICAL REPLACEMENT for 2N2894 and 2N2894A 
e FAST SWITCHING .....t.. = 20 ns (MAX) @ 30 mA 
.. «tors = 25 ns (MAX) @ 30 mA 
| ot ie 7. = 20 ns (MAX) @ 10 mA 
e HIGH FREQUENCY ....f; = 800 MHz (MIN) @ 30 mA 
e LOW CAPACITANCE....€... = 4.5 pF (MAX) @5V 
e LOW SATURATION VOLTAGE .. . . Vcejsar) = 0.13 V (MAX) @ Ic = 10 mA 


ABSOLUTE MAXIMUM RATINGS [Note 11 
Maximum Temperatures 
Storage Temperature 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


—55°C to +125°C 


Operating Junction Temperature +125°C 
Lead Temperature (Soldering, 10 seconds time limit) . + 260°C 
Maximum Power Dissipation | Emitter Collector 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 0.5 Watt Patent peeueneas 
at 25°C Ambient Temperature [Notes 2 and 3] 0.2 Watt 
Maximum Voltages 
Veo Collector to Base Voltage — 12 Volts 
Veto Collector to Emitter Voltage [Note 4] — 12 Volts NOTES: All dimensions in inches 
Veso Emitter to Base Voltage —4.5 Volts ee caus Onl cae okies: 


is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 
SYMBOL CHARACTERISTIC TEST CONDITIONS 


Ton Turn On Time lc = 30 mA Is, ~ 3.0 mA 
tort Turn Off Time lc = 30 mA Is, ~ Ie ~ 3.0 mA 
tan Turn On Time le = 30 mA le, = 1.5 mA 
tort Turn Off Time lc = 30 mA Iss ~ lee S 1.5 mA 
Ts Charge Storage Time Constant le ~ Is: le. ~ 10 mA 

Vce (sat) Pulsed Collector-Emitter Saturation Voltage [Note 5] 

Ve (sat) Pulsed Collector-Emitter Saturation Voltage [Note 5] 

Vice (sat) Pulsed Collector-Emitter Saturation Voltage [Note 5] 

Vee (sat) Pulsed Base-Emitter Saturation Voltage [Note 5] 

Vee (sat) Pulsed Base-Emitter Saturation Voltage [Note 5] 

Vee (Sat) Pulsed Base-Emitter Saturation Voltage [Note 5] 

hy High Frequency Current Gain (f = 100 MHz) 


Cobo Output Capacitance 


Cibo 

Ices 

logo (100°C) 
Veo (sust) 
BV cso 


BVces 
BVEso 


Input Capacitance 

Collector Reverse Current 

Collector Cutoff Current 

Collector-Emitter Sustaining Voltage {Notes 4 and 5] 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 


nud ud te wed 


hee DC Pulse Current Gain [Note 5] 
hee DC Pulse Current Gain [Note 5] 
hee DC Pulse Current Gain [Note 5] 
Nee DC Pulse Current Gain [Note 5] 
hee (—55°C) DC Pulse Current Gain [Note 5] 


| * Planar is a patented Fairchild Process. 
NOTES: | 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction to ambient thermal 
resistance of 500°C/watt (derating factor of 2.0 mW/°C). 


(4) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 


\ 
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EN2905 - EN2907 
PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS | 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N2905 DATA SHEET 


e ELECTRICAL REPLACEMENTS FOR 2N2905 and 2N2907 . PHYSICAL DIMENSIONS 
e LOW SATURATION VOLTAGE . . . . Vce,a1) = 0.4 V (MAX) @ 150 mA | JEDEC (10-105) outline 
e FAST SWITCHING.......... ton = 50 ns (MAX) @ 150 mA 
.. . « tor = 110 ns (MAX) @ 150 mA 
e HIGH BETA............. hre = 75 (MIN) @ 10 mA 
. .. « Nee = 100-300 @ 150 mA 
e HIGH BREAKDOWN VOLTAGE - - - - LVceo = 40 V (MIN) @ 10 mA 
ABSOLUTE MAXIMUM RATINGS {Note 1] | | | | 500 MIN. 
Maximum Temperatures | } Pad 
Storage Temperature —55°C to +125°C 
Operating Junction Temperature +125°C Maximum 
Lead Temperature (soldering, 10 second time limit) +260°C Maximum 
Maximum Power Dissipation {Notes 2 and 3] EN2905 EN2907 
Total Dissipation at 25°C Case Temperature - 0.7 Watt 0.5 Watt 
at 25°C Free Air Temperature 0.3 Watt 0.2 Watt 
Maximum Voltages and Current | NOTES: All dimensions in inches 
Vozo Collector to Base Voltage —60 Volts —60 Volts Peckoue i eleciicaly on, 
Veo Collector to Emitter Voltage {Note 4] —A4AQ0 Volts —40 Volts. | Peckace wight ic O66 HAI 
Veso Emitter to Base Voltage —5.0 Volts —5.0 Volts EN2905 . 
lc Collector Current {Note 2] 600 mA 600 mA pees 


"PHYSICAL DIMENSIONS — 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) ere ar er oe reer ge 


SYMBOL CHARACTERISTIC . MAX, © TEST CONDITIONS 


DC Current Gain | lc = 0.1 mA Vee = —10V 
DC Current Gain Ic = 1.0mA Voce = —10V 
DC Current Gain Ic = 10 mA ~ Vee = —10V 
DC Pulse Current Gain lc = 150 mA Vee = —10V 
[Note 5] — | 
DC Pulse Current Gain | Ic = 500 mA Vee = —10V 
[Note 5] | 

Voce (sat) Collector Saturation Voltage ‘ Ic = 150 mA I; = 15 mA 
[pulsed, see Note 5] C 

Vee (sat) Collector Saturation Voltage Ic = 300 mA Is = 30 mA 
[pulsed, see Note 5] 

Vee (sat) Base Saturation Voltage , lc = 150 mA Is = 15mA 
[pulsed, see Note 5] | 

Vee (sat) Base Saturation Voltage lc = 300 mA ls = 30mA 
[pulsed, see Note 5] | 
Turn-On Delay Time Ics = 150 mA Is. = 15 mA 
Rise Time Ics = 150 mA I. = 15 mA 
Storage Time Ics = 150 mA, Is, = Ie = 15 mA 
Fall Time Ics = 150 mA, Is = Ip = 15 mA 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 


EN2907 


Additional Electrical Characteristics on Page 2. | | * Planar is a patented Fairchild process. 
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SYMBOL 
hte 


loBo 
leso (100°C) 


lcex : 


lp 
Cob 
Cre 


BV cso 


Veto (sust) 


BVezo 


CHARACTERISTIC 


High Frequency Current Gain 
(f = 100 MHz) 


Collector Cutoff Current 
Collector Cutoff Current 
Collector Reverse Current 
Base Current 

Output Capacitance 

(f = 100 kHz) 

Emitter Transition Capacitance 
(f = 100 kHz) 

Collector to Base Breakdown 
Voltage 

Collector to Emitter Sustaining 
Voltage [Notes 4 and 5] 
Emitter to Base Breakdown 
Voltage 


TEST CONDITIONS — 
Vee = —3.0V 


Ves = —SO0V 
Ves = —50V 
Vee = +0.5V 
Vee = +0.5V 
Ves 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ‘ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 143°C/watt (derating factor of 7.0 mW/°C) for the EN2905 and 200°C /watt | 
(derating factor of 5.0 mW/°C) for the EN2907; junction to ambient thermal resistance of 333°C/watt (derating factor of 3.0 mW/°C) for the EN2905 and 500°C/watt (derating factor of 
2.0 mW/°C) for the EN2907. Y 4 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
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The SE3001 and SE3002 are NPN silicon PLANAR transistors designed specifically for TV-FM receiver applications. 
They feature high power gain, low noise and low leakage in a new solid package designed to give maximum 


mechanical support to the transistor chip. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Soldering Temperature (10 sec time limit) 


_ Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 2] 
at 65°C Case Temperature [Note 2] | 
at 25°C Ambient Temperature [Note 2] 


Maximum Voltages 
Vcso Collector to Base Voltage | 
Vceo Collector to Emitter Voltage [Note 3] 
Veso Emitter to. Base Voltage 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
SYMBOL CHARACTERISTICS 


hee DC Pulse Current Gain [Note 4] 

Vee (sat) — Collector Saturation Voltage 

Cop | Output Capacitance 

Cop Output Capacitance 

leso Collector Cutoff Current 

7 Ics (65°C) . Collector Cutoff Current 

High Frequency Current Gain (f = 100 mc) 
Available Power Gain (neutralized) (f = 200 mc) 
Power Output (f = 500 mc) 
Power Output (f = 930 mc) SE3001 
Power Output (f = 930 mc) SE3002 
Noise Figure [Note 5] 


Veeo (sust) Collector to Emitter Sustaining Voltage. 
[Note 3 and 4] 


BV cso Collector to Base Breakdown Voltage 
BV eso Emitter to Base Breakdown Voltage. 


NOTES: 


SE3001 - SE3002 


NPN TV-FM RECEIVER 


DIFFUSED SILICON PLANAR TRANSISTORS 


PHYSICAL DIMENSIONS. 
-215- DIA. MAX’ 


125°C Maximum A 


— 55°C to +125°C 3 LEADS - 
260°C Maximum We 
96 DIA. 
a 100 
0.5 Watt - Base 
0.3 Watt | Lead No2 
0.2 Watt : 
| | Emitter eee ee 
; Lead No.1 oT Sas Collector : 
30 Volts 7 eo an 
12 Volts SU aay eecincsy eae Ce 
2.0 Volts 


UNITS TEST CONDITIONS 


lc = 8.0MA Vee = 10V 
lc = 6.0mA Ves = 10V 
lc = 10 mA Ves = 10V 
le =10mA Ves = 10V 
lc=10mA Ves = 10V 
lc = 1.0mA Vce = 6.0 V 


le = 3.0mA ls = 0 
(pulsed) 


lc = 100pA ke =0 
= 0 le = 100 nA 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction-to-ambient thermal resistance 


of 500°C /watt (derating factor of 2.0 mW/°C). 


(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 


(4) Pulse Conditions: length =< 300 ywsec; duty cycle = 2%. 
(5) f = 60 mc; R, = 4002. 
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SE3O01 e SE3002 FAIRCHILD TRANSISTORS 
TYPICAL ELECTRICAL CHARACTERISTICS 


oe, | PULSED DC CURRENT GAIN 
COLLECTOR CHARACTERISTICS VERSUS COLLECTOR CURRENT 
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INVARIANT MAXIMUM 
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TYPICAL SMALL SIGNAL COMMON EMITTER ‘‘Y’’ 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 


Yio ~ INPUT ADMITTANCE mmho 


Ie - COLLECTOR CURRENT - mA 


OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
INPUT SHORT CIRCUIT 


Vee" 10 Vv 
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FORWARD TRANSFER 
ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 
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FAIRCHILD TRANSISTORS SE3001 e¢ SE3002 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 
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OUTPUT ADMITTANCE VERSUS 
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REVERSE TRANSFER 
ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
INPUT SHORT CIRCUIT 
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PARAMETERS 


~ INPUT ADMITTANCE - mmho 


Yie 


- QUTPUT ADMITTANCE - mmho 


Yoe 


Yge ~ FORWARD TRANSFER ADMITTANCE - mmho 


mmho 


~ REVERSE TRANSFER ADMITTANCE - 


Yre 


INPUT ADMITTANCE VERSUS 
FREQUENCY — OUTPUT SHORT 


CIRCUIT 
pope | 


Ic = 5.0mA 
Veg = 10V 


f - FREQUENCY - mc 


OUTPUT ADMITTANCE 
VERSUS FREQUENCY — 
INPUT SHORT CIRCUIT 


veer |] | UL 
Pitt | tly 
Pi | TY 
iu | 
= itr tity 


= 102 “700 sa “| 
f - FREQUENCY - mc 


FORWARD TRANSFER 
ADMITTANCE VERSUS 
FREQUENCY — OUTPUT 
SHORT CIRCUIT 
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f - FREQUENCY - mc 


REVERSE TRANSFER 
ADMITTANCE VERSUS 
FREQUENCY — INPUT - 

SHORT CIRCUIT 


1 «620 100 ©6200 «= 500-1000 
f - FREQUENCY - mc 


SE3001 ¢ SE3002 FAIRCHILD TRANSISTORS. 


-NEUTRALIZED 10.7 MC LF.TEST CIRCUIT 108 MC TO 10.7 MC CONVERSION GAIN TEST CIRCUIT 
I, = 3.0 mA Vce = 10V Il. = 3.0 mA Vee = 10V 


OUTPUT 


108 mc 
INPUT 
(QVEEP) 


Typical Gain = 37 db Typical Gain = 25 db 


T, = 2.6 T Primary #26 Nyclad T, =3 T #16 tinned copper wire, tapped at 1 T 
10 T Secondary #26 Nyclad T, = 2.5 T #16 tinned copper wire, tapped at 0.5 and 1 T 
T, = 38 T Primary #36 Nyclad tapped at 25 T for Neut. T, = 10 T #26 Nyclad Primary 
2.5 Secondary #26 Nyclad 1 T #26 Nyclad Secondary 
NEUTRALIZED 45 MC I.F. TEST CIRCUIT 930 MC OSCILLATOR TEST CIRCUIT 
Ic = 3.0 mA Ver =10V 
. | Veco = 10V 
2-8 pf 


Typical Gain = 28 db Typical Power Out = 7.0 mW 
i 1.2 T Primary #26 Nyclad , C, and C, are feed-through capacitors. 
Miller 430-106 Core ! 2 
mp1 secondary 7-ceimyclad | L, and L, are silver tubing with mutual coupling. 
T, = 11 T Primary #26 Nyclad tapped at 4 T for Neut. , This circuit is meant to be used with an attenuator and a filter. The 
1 T Secondary collector supply is fed in through the attenuator. 


-AIRCHILM 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


10-42 


SE3005 
NPN UHF OSCILLATOR 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


e 1.0 GHz P, --15 mW MIN. 

e f,--800 MHzMIN. — 

© fa.°° 1-7 GHz MIN. 

e EXCELLENT VOLTAGE-FREQUENCY STABILITY 


PHYSICAL DIMENSIONS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Operating Junction Temperature 125°C Maximum 
Storage Temperature —55°C to +125°C 
Soldering Temperature (10 second time limit) 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt 
at 65°C Case Temperature (Note 2) 0.3 Watt . 
at 25°C Ambient Temperature (Note 2) 0.2 Watt ; Lead Ne 3 
Maximum Voltages . 
Vero Collector to Base Voltage 30 Volts | NOTES: A demesne mnenes 
Vero Collector to Emitter Voltage (Note 3) | 15 Volts | Se 
Vero Emitter to Base Voltage : 4.0 Volts # 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC | MIN. TYP. MAX. UNITS TEST CONDITIONS 


P. Power Output (f = 1.0 GHz) (See Fig. 1) 
hee DC Pulse Current Gain (Note 4) 

BVc86 Collector to Base Breakdown Voltage 
Voro (sust) 
Emitter to Base Breakdown Voltage 
Collector Cutoff Current 


Pulsed Collector Saturation Voltage 


Collector to Emitter Capacitance (f = 1.0 MHz) 
Collector to Base Capacitance (f = 1.0 MHz) 


Collector to Emitter Sustaining Voltage (Note 3) 


I, = 8.0 mA 
Ip = 5.0 mA 
I, = 100 vA 
I, =1.0 mA 
ip =0 
I. =0 
Ic = 20 mA 
I; =0 
I. =0 


Veco = 10V 
Vee = 10V 
I. =0 

I, =0 

|. = 100 wA 
Vop = 15V 
I, = 2.0 mA 
Veg = 10V 
Veg = 10V 


Differential Collector to Base Capacitance (f = 1.0 MHz) I, =0 Veg = 5.0 V to 10 V 
High Frequency Current Gain (f = 100 MHz) le =50mA Vy=10V 
Collector to Base Time Constant (f = 80 MHz) Ib=50mA Vo-=10V 
Maximum Frequency of Oscillation lo =5.0mA Vo.-=10V 


: *Planar is a patented Fairchild process. 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C) junction-to-ambient thermal 
resistance of 500°C/watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(4) Pulse Conditions: length < 300 ws; duty cycle < 2%. 
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| | FAIRCHILD TRANSISTOR SE3005 


COLLECTOR CUTOFF | MAXIMUM POWER 
—_ - | CURRENT VERSUS DISSIPATION 
COLLECTOR CHARACTERISTICS AMBIENT TEMPERATURE VERSUS TEMPERATURE 


“Ape ee ee 


< 

vecsceee F"OTITHHH ! 
wn tal 5 
eee : 
peter Oe TTT TT eM) 
S$ WT [iol tT | | | E10 J 3 

_— Oo 
stieliettT| HA 
+ TT  [ooe | LE eT | yo ; 
: ps 3 Vv 2 
2 Me 0.01 s 
F [eoea| | | Ll | | 8 = 

ol a ” 6.001 , 
12 16 20 -50 0 50 100 150 200 0 25 50 75 100 125 


e 
oe COLLECTOR VOLTAGE - VOLTS Ty-AMBIENT TEMPERATURE- C Ty - AMBIENT TEMPERATURE ~ °C 


POWER OUTPUT AND 


MAXIMUM FREQUENCY OF COLLECTOR EFFICIENCY POWER OUTPUT VERSUS 
OSCILLATION VERSUS VERSUS COLLECTOR CURRENT FREQUENCY IN 
COLLECTOR CURRENT IN STUB OSCILLATOR CIRCUIT STUB OSCILLATOR CIRCUIT 


Ea Veg = 10V 


Ty2 25°C 


a 
SeEa/e 


Po - POWER OUTPUT - mW 


Po- POWER OUTPUT - mW 
n~ COLLECTOR EFFICIENCY-% 


fmax - MAXIMUM FREQUENCY OF OSCILLATION-GHz - 


0 0 0 
80 12 16 20 ) 4.0 8.0 12 16 20 400 600 800 1000 1200 
ie COLLECTOR CURRENT - mA Ic - COLLECTOR CURRENT -mA f - FREQUENCY - MHz 
FIGURE 1 


10 dB PAD 
502 STUBS FILTER 


TRIPLE STUB TUNER 


EQUIPMENT: TEST PROCEDURE: 

(1) Test Jig (1) Apply Vcc and Vee 

(2) Triple Stub Tuner (Empire Model ST-33 A) (2) Set Filter to 1.0 GHz 

(3) 10 dB Pad (Narda Model 766-10) (3) Tune Stubs for Max. Power Out. 


(4) Filter (Telonic Model TTF-1000-5-5 EE) 
(5) Power Meter (General Microwave Model 454 A) 
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EN3009 - EN3013 - EN3014 
NPN HIGH SPEED SATURATED SWITCHES 


DIFFUSED SILICON PLANAR®* EPITAXIAL TRANSISTORS 


_ FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3009, 2N3013 AND 2N3014 DATA SHEETS | 


e ELECTRICAL REPLACEMENTS FOR 2N3009, 2N3013 AND 2N3014 | 
-@ HIGH SPEED - - 7s = 18ns (max.) at 10 mA 


e LOW SATURATION VOLTAGE - - V,.(sat) = 0.18 V (max.) at 30 mA 
-- V.,-(sat) = 0.25 V (max.) at 30 mA and +100°C 
-- Vo-(sat) = 0.5 V (max.) at 300 mA 


_ ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


Storage Temperature — 65°C to +125°C 

Operating Junction Temperature . 125°C Maximum 

Lead Temperature (Soldering, 10 Second Time Limit) 260°C Maximum 
Maximum Power Dissipation | 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt 

| at 25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt enter ee 

Maximum Voltages | EN3009 EN3013 EN3014 

Vogo Collector to Base Voltage 40 40 40 Volts 

Vees Collector to Emitter Voltage 40 40 40 Volts 

Vera Collector to Emitter Voltage (Note 4) 15 15 20 Volts 

Vegq Emitter to Base Voltage 4.0 5.0 5.0 Volts siete titacieteaneaaches 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Additional Electrical Characteristics on page 2. 


CHARACTERISTIC 


Notes on page 2. 


EN3009 
MIN. 


MAX. 


MIN. 


EN3013 
MAX. 


MIN. 


EN3014 


MAX. 


Ail leads electrically isolated from case 
Package weight is 0.31 gram. Package 
1s electrically non-conductive material 


TEST CONDITIONS 


hee DC Pulse Current Gain (Note 5) 25 Ip =10mA VQ = 0.4V 
hee DC Pulse Current Gain (Note 5) 30 120 30 120 30 = 120 Io =30mA VQ = 0.4V 
h,, (—55°C) DC Pulse Current Gain (Note 5) 12 12 lo =30mMA Vp = OAV 
hee | DC Pulse Current Gain (Note 5) 25 25 lo =100mA VQ, =0.5V 
hee DC Pulse Current Gain (Note 5) 25 Ic =100mA VE, = 1.0V 
hee DC Pulse Current Gain (Note 5) 15 15 lo =300mA Vg =1.0V 
Vog(sat) Coilector Saturation Voltage 0.18 Volts I.=10mA I,=1.0mA 
| Vog (sat) Collector Saturation Voltage 0.18 0.18 0.18 Volts I, =30mA 1,=—3.0 mA 
Vog(sat) (+85 °) Collector Saturation Voltage | 0.30 Volts I.=30mA~ 1,;=3.0mA 
| Vo,-(sat) (4+100°C) Collector Saturation Voltage 0.25 0.25 Volts I, =30mA 1,= 3.0 mA 
Vo,(sat) Collector Saturation Voltage 0.28 © 0.28 0.35 Volts I, =100mA 1,=10mA 
| Voz(sat) Collector Saturation Voltage 0.50 0.50 | Volts I, =300mA_ 1, =30mA 
Vp (sat) Base Saturation Voltage 0.70 0.80 Volts I-=10mA 1,=1.0mA 
Vp, (sat) Base Saturation Voltage 0.75 0.95 0.75 0.95 0.75 0.95 Volts I,=30mA 1,=3.0mA 
Vp_ (sat) Base Saturation Voltage 1.20 4.20 1.20 Volts I, =100mA 1,=10mA 
Vae(Sat) Base Saturation Voltage 1.70 1.70 Volts I, =300mA 1,=30mA 
| lees | Collector Cutoff Current 0.50 0.30 0.30 vA = Voge =20V Vee = 0 
logs (485°C) © Collector Cutoff Current 15 pA Vop = 20V Ve = 0 


*Planar is a patented Fairchild process. 
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: EN3009 EN3013 EN3014 
SYMBOL CHARACTERISTIC | MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


logs (-+100°C)  — Collector Cutoff Current — | 20 20 uA Vee=20V Vz,-=0 
BVcEo Collector to Base Breakdown Voltage 40 40 40 | I, =100pA 1-=0 | 
BV ces Collector to Emitter Breakdown Voltage 40 40 40 Vee = 0 
Veg (sust) Collector to Emitter Sustaining Voltage (Notes 4 & 5) 15 20 I, = 0 


BV 36 Base to Emitter Breakdown Voltage 4.0 9.0 9.0 | I. = 100 uA 
Output Capacitance : : : Vop = 5.0V 
Input Capacitance : : : Veg = 0.5 V 
High Frequency Current Gain (f = 100 MHz) . d : : 30n Vop = 10V © 
Charge Storage Time Constant Io ~ |,, ~ —I,. ~ 10 mA 
Turn On Time \ Ic ~ 300 mA sI,, = 30 mA 
Turn On Time Ic ~30mA I, ~ 3.0 mA 
Turn Off Time Io~30mA I, ~ 3.0 mA 

Ibo = —3.0 mA 
Turn Off Time lo =~ 300 mA I, ~ 30 mA 
. lps az —30 mA 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C). Junction to ambient thermal 
resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 


_ (4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse conditions: length = 300 us; duty cycle = 1%. 
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EN3250 


PNP HIGH SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTOR 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3250 DATA SHEET 


ELECTRICAL REPLACEMENT FOR 2N3250 
HIGH FREQUENCY - - f, =250 MHz (min) at 10mA 


e LOW NOISE - - NF = 6 dB (max) at 100Hz 
e HIGH BREAKDOWN - - BV.., = 40 V (min) at 10mA 
e LOW CAPACITANCE - - C.,, = 6.0 pF (max) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Soldering Temperature (10 seconds time limit) 


Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperatures (Notes 2 and 3) 


at 25°C Free Air Temperature (Notes 2 and 3) 


Maximum Voltages and Current 


VoBo 
CEO 


SYMBOL 


Collector to Base Voltage 
Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 

Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
| | MIN. 


CHARACTERISTICS 
DC Current Gain 


; DC Current Gain 


DC.Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
High Frequency Current Gain (f = 100 MHz) 


Voz(sat) Collector Saturation Voltage (Note 5) 
Vog(sat) Collector Saturation Voltage (Note 5) 
Vee(sat) Base Saturation Voltage (Note 5) 


—0.6 


—55°C to +125°C 
+125°C 
+260°C 


0.5 Watt 
0.2 Watt 


—40 Volts 
—40 Volts 
—5.0 Volts 

100 mA 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


Emitter { Collector 
Lead No. 1 Lead No. 3 


NOTES: Ali dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


TEST CONDITIONS 


Io =100uA VQp=—1.0V 
Ib =10mA VQ=—1LOV 
Ic =10mA Veg = —1.0V 
lc =50mA  Vop=—1.0V- 
Ik=10mA VQ~-=—20V 


I, = 1.0 mA 
I, = 5.0 mA 
I, = 1.0 mA 
I, = 5.0 mA 


Voe(sat) _ Base Saturation Voltage (Note 5) | 
BV 6G Collector to Emitter Breakdown Voltage (Notes 4 and 5) —A0 = I, =0 
| Collector to Base Breakdown Voltage —50 = I. =0 
- Emitter to Base Breakdown Voltage —5.0 «ie = 10 nA 
Output Capacitance Vo, = —10V 
. Emitter Transition Capacitance Veg = —1.0V 
Delay Time Ip, = 1.0 mA 
Rise Time | Ip, = 1.0 mA 
Storage Time Ip) = Ip. = 1.0 mA 
Fall Time Ip) = Ip. = 1.0 mA 


Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 


Notes on page 2 
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CHARACTERISTICS 


Collector Base Time Constant (f = 31.8 MHz) 


Noise Figure (f = 100 Hz) 

Collector Current 

Base Current 

Small Signal Current Gain (f = 1.0 kHz) 
Voltage Feedback Ratio (f = 1.0 kHz) 
Input Impedance (f = 1.0 kHz) 

Output Admittance (f = 1.0 kHz) 


NOTES: 


TEST CONDITIONS 


I, =10mA 
I, = 100 uA 
Veg = —40V 
Veep = —40V 
I, = 1.0 mA 
Ig =1.0 mA 
I. =1.0 mA 
IL =1.0mA 


Veg = —20V 
Voz = —5.0V 
Vig= —3.0V 
Vig = —3.0V 
Vor = —10V 
Voz = —10V 
Voge = —10V 
Voge = —10V 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 125°C and junction- -to-case thermal resistance of 200°C/Watt (derating factor of 5. Omw/° C); junction-to-ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0mW/°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
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-EN3502 - EN3504 
PNP HIGH CURRENT SWITCHES 
DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTORS | 


FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3502 DATA SHEET 


e ELECTRICAL REPLACEMENTS FOR 2N3502 AND 2N3504 


HIGH BETA - - hee = 80 (MIN) AT 10 uA PHYSICAL DIMENSIONS 


In accordance with JEDEC ue 106) outline 


-- he. = 100-300 AT 150 mA .222 
.192 


--h,, = 30 (MIN) AT 500 mA 
LOW SATURATION VOLTAGE - - Vce;.41 = 0.4 V (MAX) AT 150 mA 
FAST SWITCHING - - t,,,== 100 ns (MAX) AT 300 mA 
HIGH BREAKDOWN VOLTAGE - - LVc., = 45 V (MIN) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures | 


Storage Temperature — 55°C to +125°C 
Operating Junction Temperature +125°C Maximum 
Lead Temperature (Soldering, 10 sec time limit) +260°C Maximum mee 
| Ae | lead Non 3 
Maximum Power Dissipation (Notes 2 & 3) EN3502 EN3504 oe | 
Total Dissipation at 25°C Case Temperature 0.7 Watt 0.5 Watt 
, at 25°C Free Air Temperature 0.3 Watt | 0:2 Watt 
Maximum Voltages and Current a 
Voso Collector to Base Voltage —45 Volts ee eee PAAR alacant emeess 
VeEo Collector to Emitter Voltage (Note 4) —45 Volts —45 Volts Package weight is 0.31 gram. Package 
Ven Emitter to Base Voltage —5.0 Volts —5.0 Volts : eee = as 
Io Collector Current (Note 2) | 600 mA 600 mA 


ELECTRICAL CHARACTERISTICS (25° C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC | ; MAX. UNITS 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-105) outline 


TEST CONDITIONS 


~ DC Current Gain lp =10nA Vp = —10V 


hee 
Nee 
Nee 


hee 
hee 


DC Current Gain 
DC Current Gain 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 


he(-55° C)DC Pulse Current Gain (Note 5) 


Vo, (sat) 
Vo, (sat) 
Voz (sat) 
Vo (sat) 


Vo (sat) 


Additional Electrical Characteristics on page 2 


Collector Saturation Voltage 
(Pulsed, see Note 5) 
Collector Saturation Voltage 
(Pulsed, see Note 5) 
Collector Saturation Voltage 
(Pulsed, see Note 5) 

Base Saturation Voltage 
(Pulsed, see Note 5) 

Base Saturation Voltage 
(Pulsed, see Note 5) 


Notes on page 2 


wh 
\ 


Volts 
Volts 
Volts 
Volts 


Volts 


Ic = 100 pA 
I, = 1.0 mA 
Ik =10mA 
I, = 50 mA 
I, = 150 mA 
I, = 500 mA 
Ic = 50 mA 
I, = 50 mA 


lo = 150 mA 


Io = 150 mA 


Veg = —10V 
Vee = —10V 
Veg =. —-10V 
Veg = —1.0V 
Voz = —10V 
Vee = —10V 
Veg = —-10V 
I, = 2.5 mA 


I, = 30 mA 
1, = 2.5mA 


NOTES: Ail dimensions in inches 


Leads are gold-olated kovar 
Package is electrically Non- 
conductive material 
Package weight is 0.66 gram 


EN3502 


*Planar is a patented Fairchild process. 
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NF 


Veep (sust) 


BVcgo 
Vego 


CES 
h. 


hee 


NOTES: | 


& 


CHARACTERISTIC — 


Base-Emitter Voltage (Pulsed, see Note 5) 
High Frequency Current Gain (f = 100 MHz) 
Turn On Time 

Turn Off Time 


~-Qutput Capacitance 


Input Capacitance 
Noise Figure (f = 1.0 kHz) 


Collector to Emitter Sustaining Voltage | 
(Notes 4 and 5) 


| Collector to Base Breakdown Voltage 


Emitter to Base Breakdown Voltage 


_ Collector Reverse Current 


Collector Cutoff Current 
Input Resistance (f = 1.0 kHz) 


‘ Output Conductance (f = 1.0 kHz) 


Voltage Feedback Ratio (f = 1.0 kHz) 
Small Signal Current Gain (f = 1.0 kHz) 


TEST CONDITIONS 


lc = 300 mA 


lo ~ 300 mA 


Io ~ 300 mA 


(pulsed): 

lo =104yA 

I. = 10 yA 
Ver = —30V 
Veg = —30V 
I, =10mA 
Ik =10mA 
I. =10mA 
I, =10mA 


I; = 30 mA 
Vop = —3.0V 
In, = 30 mA 
[,, =~ 30 mA, 
Inn = —30 mA 
Voz = —10V 


Veg = —0.5V 


Veg = 15.0 V, 
PB = 200 Hz, 
R, = 10 kQ 
I, = 0 


lI. =0 

IL =0 
Vez = 0 
= 0. 

Ver = —10V 
Ven = —10V 
Vor = —10V 
Veg = —10V 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

* (3) These ratings give a maximum junction temperature of 125°C and junction to case thermal! resistance of 143°C/Watt (derating factor of 7.0 mW/°C) for the EN3502 and 
: 200°C/Watt (derating factor of 5.0 mW/°C) for the EN3504. Junction to ambient thermal resistance of 333°C/Watt (derating factor of 3.0 mW/°C) for the EN3502 and 
. 500°C/Watt (derating factor of 2.0 mW/°C) for the EN3504. 

(4): Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
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~2N3563 
NPN LOW LEVEL RF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


The 2N3563 is an NPN silicon PLANAR epitaxial transistor designed for low-level RF 


applications. It features high power gain, low noise and low leakage in a newsolid package 


PHYSICAL DIMENSIONS 


designed to give maximum mechanical support to the transistor chip. 


215 DIA. 
MAX. | 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Operating Junction Temperature +125°C Maximum 
Storage Temperature -55°C to +125°C 
Soldering Temperature (10 sec. time limit) | +260°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt 
at 65°C Case Temperature (Note 2) 0.3 Watt 
at 25°C Ambient Temperature (Note 2) 0.2 Watt 


Maximum Voltages 


NOTES: All dimensions tn inches 


V Collector to Base Voltage 30 Volts All leads electrically isolated from case 


CBO Leads are nickel 
ackage weight is.0.31 gram 
VcKro Collector to Emitter Voltage | (Note 3) 12 Volts or — 
VERO Emitter to Base Voltage . | 2.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristics in. . Max. Units Test Conditions 


| 


DC Pulse Current Gain | (Note 4) 
Collector Saturation Voltage 


Q 


Open Circuit Output Capacitance 


moa 
ao 
bo 


oe NE coe oe 


Collector-base Transfer (Note 7) 
Collector Cutoff Current 
Collector Cutoff Current 

_ High Frequency Current Gain (f = 100 mc) 


Available Power Gain (neutralized) (Note 5) 
 (f = 200 mc) | | 


Noise Figure | (Note 6) 


Q a 
wm w 


0 
8.0 mA 
8.0 mA 


nen | 

Q a & 
44 4 <4 << 
ag a a 
mm w 


— 


1.0 mA 
8.0 mA 


<j 
eo) 
3) 


= 


Collector -Base Time Constant 
({ = 79.8 mc) 


fe Small Signal Current Gain (f = 1.0Kc) | 8.0 mA 
BVaRo Collector to Base Breakdown Voltage 0 


QD 
38) 


< 
Q 
t 


Vero (stst) Collector to Emitter Sustaining Voltage Cc 3.0 mA 
(Notes 3 and 4) (pulsed) 


BV ERO Emitter to Base Breakdown Voltage 


(See notes on back page) Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
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. COLLECTOR CHARACTERISTICS* 

"CET 4 | Ty, * 100°C. 
oie Le ES deal 
. Arey mld 
2 Wee Ecole 
ese oC 
S ree ey amie 
ae d Ze s rl 
etm lt on a 
- 7 2 To 

pi raet = - am 

tT me | 5 


: munis ne - VOLTS 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


0.8 


Veg (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 
CAPACITANCE - pf 


0 
0.01 


.0 
LLE 
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NEUTRALIZED 200 MC POWER GAIN AMPLIFIER TEST CIRCUIT 


Li — 3.5 Turns No. 16 wire; 

5/16 Dia; 7/16 Long. 

Turns Ratio 4 to 2 
L. — 8.0 Turns No. 16 wire; 

1/8 Dia; 7/8 Long. 

Turns Ratio 8 tol 
Ls — 0.4-0.65 “h (adjustable core) 


~ Vee 


NOTES: 
an 
(2) 


001 pf Output 


Impedance 
=500 


ambient thermal resistance of 500°C/Watt (derating factor of 2.0mW/°C). 


(3). 
(4) 
65) 
(6) 
(7) 


Pulse Conditions: length = 300 usec; duty cycle < 1%. 


f 
Cc 


_ 
= 
° 


60 mc; R 400 2. 


Ss 
cb 


Forward gain (db) + reverse gain (db) < (-20db). See test circuit. 
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* Single family characteristics on Transistor Curve Tracer. 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


These ratings give a maximum ‘junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0mW/°C); junction- -to- 


Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more ‘aoumation send for Fairchild Publication APP-4, 


is measured using a three-terminal measurement technique with case and emitter guarded. Cob is equivalent to Cc. e 


2N3564 
NPN RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION - The 2N3564 is an NPN silicon PLANAR Epitaxial Transistor, It is 


designed for high-frequency wide-band amplifiers and is useful in low-power, small-signal tuned 


PHYSICAL DIMENSIONS 


RF and IF applications. This device is similar to the SE 1010. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Storage Temperature -55°C to +125°C 
Operating Junction Temperature 4+125°C Maximum 
Lead Temperature (Soldering, 10 sec. time limit) +260°C Maximum 

Maximum Power Dissipation | Emitter g Collector, 
Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt 
at 65°C Case Temperature (Note 2) 0.3 Watt 


at 25°C Ambient Temperature (Note 2) 0.2 Watt 


~ NOTES: Alt dimensions in inches 
All feads electrically isolated from case 


Maximum Voltages Package weight is 0.31 gram. Package 


is electrically non-conductive material 


Veso Collector to Base Voltage 30 Volts 
VcKo Collector to Emitter Voltage (Note 3) 15 Volts 
V cies Emitter to Base Voltage 4.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
Symbol Characteristics Min. Test Conditions 


BVcRo Collector to Base Breakdown Voltage 


BVEBO 
BVo Ro (sust) Collector to Emitter Sustaining Voltage (Notes 3 & 4) 


Emitter to Base Breakdown Voltage 


Vop(sat) Collector Saturation Voltage 

Ver (sat) Base Saturation Voltage 

Collector Cutoff Current 

DC Pulse Current Gain (Note 4) 


Low Frequency Current Gain 
({ = 1kHz) 


High Frequency Current Gain 
(f = 100 MHz.) 


Real Part of he (f = 350 MHz) 
Open Circuit Output Capacitance 


IcBo 


aga won an 
a : 


ty 


on 
3) 


on 
i | 


= 
3] 


Notes on page 2 | *Planar is a patented Fairchild process. 
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TYPICAL ELECTRICAL CHARACTERISTICS 


INPUT AND OUTPUT 


| CAPACITANCES VERSUS REVERSE 
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* BIAS VOLTAGE 
20;— 6.0 
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* Single family charzacteristics on Transistor Curve Tracer 


NOTES: — 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) ‘These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0mW/ ae 
: junction-to- ambient thermal resistance of 500° C/Watt (derating factor of 2.0mW/°C). 


: (3) Rating refers to a high- -current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
| (4) Pulse Conditions: length = 300 ys ; duty cycle < 1%. 
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2N3565 
NPN HIGH GAIN 


DIFFUSED. SILICON PLANAR*TRANSISTOR 


The 2N3565isa very high beta NPN silicon PLANAR* transistor suited for high gain audio pre- 


amplifier stages and direct coupled circuits. It also features the solid package designed to give PHYSICAL DIMENSIONS 
maximum mechanical support to the transistor chip, This is similar to the SE 4002. i * maar ep ee 


.192 


_ ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Operating Junction Temperature +125°C Maximum 
Storage Temperature -55°C to +125°C 
Soldering Temperature (10 sec. time limit)  4260°C Maximum 


Maximum Power Dissipation 


Emitter Collector 
Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt Eras en eee 
at 65°C Case Temperature (Note 2) | 0.3 Watt 
at 25°C Ambient Temperature (Note 2) 0.2 Watt a 
Maximum Voltages _ NOTES: Ail dimensions in inches 
Ail leads electricaily isolated from case 
. Package weight is 0.31 gram. Package - 
VeRo Collector to Base Voltage. ; | . 30 Volts is electrically non-conductive material 
VcEO Collector to Emitter Voltage (Note 3) 25 Volts 
VEBO Emitter to Base Voltage | | 6.0 Volts ° Planar is a patented Fairchild process. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
Symbol | Characteristic ——— Be Ain | 
DC Current Gain 
DC Current Gain 
High Frequency Current Gain (f = 20 MHz) © 


Min. Max. _ Pest Conditions 


aqaqqa 
ob Aw 


Collector Saturation Voltage 
Collector Cutoff Current 

(65°C) Collector Cutoff Current 
Open Circuit Output Capacitance 


Icpo 


Cobo 


BVcBO 
Vo Eo 'sust) Collector to Emitter Sustaining Voltage (Note 3) 


BVEBO 


bt =— bond bond mt es SE oe} = 
He 
di < 


Collector to Base Breakdown Voltage 


—~ 
Q Ww 
— a 


Emitter to Base Breakdown Voltage 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0mW/°C); junction- 
to-ambient thermal resistance of 500°C /Watt (derating factor of 2.0 mwW/°C). 


(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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* Single family characteristics on Transistor Curve Tracer 


SMALL SIGNAL CHARACTERISTICS (f=1kHz, TA=25°C) 


Characteristic 


Pe 
ey 


; Input Resistance © 


domed 


aaa 
Q 
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- Output Conductance -— 
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Voltage Feedback Ratio 
- Small Signal Current Gain | 
Input Resistance 
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-9N3566 
NPN HIGH GAIN TYPE 


DIFFUSED SILICON PLANAR TRANSISTOR 


GENERAL DESCRIPTION - The 2N3566 is an NPN Silicon Planar Transistor designed for use fe Pr 
in applications requiring very high gain. It is suitable for medium power output driver and low pases PHYSICAL DIMENSIONS © 
power output circuits. This device is encased in a solid package designed to give maximum | : a | 
mechanical support to the transistor chip. This device is similar to the SE 6002. | = me 330NAX 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -55°C to +125°C 


Operating Junction Temperature +125°C Maximum . | ole READ ge eas? 400 MIN. 
“922 : : a3 as 
Lead Temperature (Soldering, 10 sec. time limit) : +260°C Maximum 4 O16" | | | 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.8 Watt 
at 75°C Case Temperature (Notes 2 and 3) _ 0.4 Watt ay EOE RE IE eee 
Emitterne fo put OS ON es Collector os 
at 25°C Ambient Temperature (Notes 2 and 3) ~ 0.3 Waitt Ban Cement G . one os 


Maximum Voltage 


Collector to Base Voltage 40 Volts 


Voso 7 | 

Vero Collector to Emitter Voltage (Note 4) | 30 Volts NOTES: All ditbeaSlons winenee o= ? 
. ao Packa e wel ht sO ae fame 

VEBO Emitter to Base Voltage 5.0 Volts ee : 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic Ki i Test Conditions. 


DC Pulse Current Gain (Note 5) 

DC Current Gain 

Base-Emitter Voltage (pulsed, see Note 5) 
Collector Saturation Voltage (pulsed, see Note 5) 
High Frequency Current Gain (f = 20 Mc) 


M2 .4°0-0 © 


Open Circuit Output Capacitance 
Collector Cutoff Current 


Collector Cutoff Current 


on eo ee ee ee ee 


0 
30 
(pulsed). 


Collector to Base Breakdown Voltage | 


(sust) Collector Emitter Sustaining Voltage 
(Notes 4 and 5) 


EBO Emitter to Base Breakdown Voltage 


oo 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be. impaired, 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction- -to-case thermal resistance of, 125°C /Watt (derating factor a 8. 0. mW/ °C); junction- ~to~ 
ambient thermal resistance of 333°C/Watt (derating factor of 3.0 mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest, For more information send for Fairchild Publication APP-4/ 2. 


(5) Pulse Conditions: length = 300 usec; duty cycle < 1%. 
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FAIRCHILD TRANSISTOR 2N3566 
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* Single family characteristics on Transistor Curve Tracer 
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Characteristic 


Input Resistance | 
Output Conductance 


‘Smail Signal Current Gain 


Units 


Test Conditions 


Voltage Feedback Ratio 
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2N3567 - 2N3568 © 
NPN GENERAL PURPOSE TYPES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


The 2N3567 and 2N3568 are NPN silicon PLANAR*epitaxial transistors designed pri- 
PHYSICAL DIMENSIONS 


in accordance with 
' _ JEDEC (TO-105) outline 


marily for amplifier and switching applications over a wide range of voltage and current. 


These devices feature a useful beta range to 500 mA and low saturation voltage. High 
collector-to-emitter voltage allows operation to 60 volts for the 2N3568 and 40 volts for 
the 2N3567. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Storage Temperature | : ~-55°C to +125°C 
Operating Junction Temperature +125°C Maximum 
Lead Temperature (Soldering, 10 sec. time limit) +260°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 0.8 Watt 
at 25°C Ambient Temperature (Notes 2 & 3) 0.3 Watt re ee 
Maximum Voltages 2N3567 2N3568 Ter ite 
VoRo Collector to Base Voltage 80 Volts | 80 Volts 
VcEO. Collector to Emitter Voltage (Note 4) 40 Volts 60 Volts 
VERO | Emitter to Base Voltage 5.0 Volts 9.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3567 2N3568 
Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 


Collector Saturation Voltage 
(pulsed, see note 5) 


Base Saturation Voltage 
(pulsed, see note 5) 


High Frequency Current Gain 
(f = 20 MHz) 


Open Circuit Output Capacitance 
Open Circuit Input Capacitance 
Collector Cutoff Current 

(75°C) Collector Cutoff Current 
Emitter Cutoff Current 
Collector to Base Breakdown Voltage 


Vero (sust) Collector to Emitter Sustaining Voltage | . C = 30. mA 
(Notes 4 and 5) (pulsed) 


BV Emitter to Base Breakdown Voltage 


EBO 


Notes on page 2 * Planar is a patented Fairchild process. 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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EMITTER TRANSITION AND 
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TYPICAL COMMON EMITTER CHARACTERISTICS (f=1.0 kHz) 


Vee *5.0V 
ye wre 


CHARACTERISTICS RELATIVE TO VALUE AT I -1.0mA 


le - ne eee mA 


CHARACTERISTICS RELATIVE TO VALUE AT Vop = 5.0V 


* Single family characteristics on Curve Tracer. 
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SMALL SIGNAL CHARACTERISTICS (f=1.0 kHz) 


Characteristic 


Input Resistance 


Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 


NOTES: 
These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(1) 
(2) 
(3) 


(4) 
(5) 


Typical Units 


Test Conditions 


These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 125°C/Watt (derating factor of 8.0mW/°C; junction-to- 


ambient thermal resistance of 333°C/Watt (derating factor of 3.0mW/°C. 


Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
Pulse Conditions: length = 300 1s; duty cycle < 1%. 


10-60 


FT3567 + FT3568 - FT3569 
NPN GENERAL PURPOSE TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


4.0 WATTS AT 25°C CASE TEMPERATURE 


LVoco + - + » 60 VOLTS MIN. 
hee. ~~ + 100 MIN. AT 150 mA 
Voesat) + + + 0.25 VOLT MAX. AT 150 mA 


| ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperature 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-105) outline 


_ Storage Temperature —55°C to +125°C 

Operating Junction Temperature +125°C 

_ Lead Temperature (Soldering, 10 second time limit) +260°C 
Maximum Power Dissipation (Notes 2 and 3) | 

Total Dissipation at 25°C Case Temperature 4.0 Watts 

at 25°C Ambient Temperature 0.5 Watt — 
FT3567 | 

Maximum Voltages FT3569 FT3568 

Veso _ Collector to Base Voitage 80 Volts 80 Volts 

Vero Collector to Emitter Voltage (Note 4) 40 Volts 60 Volts 

MMe. Emitter to Base Voltage 9.0 Volts 5.0 Volts 


NOTES: All dimensions in inches ~ 
- Leads are gold-plated nickel 
Package is electrically Non- — 
conductive material 
Package weight 1s 0.66 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


FT3567 © FT3568 
SYMBOL CHARACTERISTICS | MIN. TYP. MAX. 


hee _ DC Pulse Current Gain (Note 5) 
hee DC Pulse Current Gain (Note 5) 
Veejsaty -—-—~Pullsed Collector Saturation Voltage (Note 5) 
VeE(sat) Pulsed Base Saturation Voltage (Note 5) 
High Frequency Current Gain (f = 20 MHz) 
' Collector to Base Capacitance (FT3567 only) 
Collector to Base Capacitance (FT3568 only) 
Emitter to Base Capacitance 
CRO. Collector Cutoff Current 
logo (75°C) = Collector Cutoff Current 
leno Emitter Cutoff Current 
BVaR6 Collector to Base Breakdown Voltage 
Voeotsus) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) [FT3567 only] 
VeEo (sus) Collector to Emitter Sustaining Voltage 
| (Notes 4 and 5) [FT3568 only] 
BV Ro Emitter to Base Breakdown Voltage 
Vee (on) Base to Emitter “ON” Voltage 


TEST CONDITIONS 


NOTES: , *Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual saiiiconductor device may be impaired. . _ oe | ; : 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. ‘ 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 25°C/Watt (derating factor of av mW/°C); aanetion to ambient thermal 
resistance of 200°C/Watt (derating factor of 5.0 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
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FAIRCHILD TRANSISTORS FT3567 + FT3568 + FT3569 


TYPICAL ELECTRICAL CHARACTERISTICS 


FT3567 « FT3568 


COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 
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COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 


wn CURRENT BASE CHARACTERISTICS* 
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Ic COLLECTOR CURRENT -mA 


Vag - BASE-EMITTER VOLTAGE - VOLTS 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 
| SYMBOL CHARACTERISTICS 


Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 


FT3567 ¢ FT3568 ¢ FT3569 


— 


FT3567 « FI3568 
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01 O02 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


10 100 
I¢- COLLECTOR CURRENT~ mA 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


100 
To- COLLECTOR CURRENT- mA 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


o5 1 2 #45 0 20 
REVERSE BIAS VOLTAGE - VOLTS 


FT3569 


50 


TYPICAL 
COMMON EMITTER 
CHARACTERISTICS 

E 30 : 
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TEST CONDITIONS 


ce = 5.0V 


2N3569 
NPN GENERAL PURPOSE TYPE 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


The 2N3569 is an NPN silicon PLANAR epitaxial transistor designed primarily for amplifier and 


PHYSICAL DIMENSIONS 


switching applications over a wide range of voltage andcurrent. This device features a useful beta 
range to 500 mA and low saturation voltage. High collector-to-emitter voltage allows operation to 


40 volts. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures ; 
3 LEADS“ 


Storage Temperature 7 | — =55°C to +125°C Pore DI 
Operating Junction Temperature re +125°C Maximum 
Lead Temperature (Soldering, 10 sec time limit) +260°C Maximum 


_ Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) | 0.8 Watt 
at 25°C Free Air Temperature (Notes 2 and 3) 0.3 Watt 
Maximum Voltages 
Veno Collector to Base Voltage : | 80 Volts - (eo Bones welht ic O65 Bree 
VcEo Collector to Emitter Voltage (Note 4) 40 Volts 
VEBO Emitter to Base Voltage | 5.0 Volts 


Characteristic | Test Conditions 


h | DC Pulse Current Gain (Note 5) 100 150 300 Io = 150 mA Vor =z 10V ~— 


FE 
her DC Pulse Current Gain (Note 5) 100 In = 30 mA Vor = 10V 
Vop (sat) Collector Saturation Voltage 0.1 0.25 Volts In = 150 mA I, = 15 mA 
(pulsed, see note 5) . | ; 
Var (sat) Base Saturation Voltage 0.85 1.1 Volts In = 150 mA I, = 15 mA 
(pulsed, see note 5) , 
be, High Frequency Current Gain (f = 20 Mc) 3.0 In = 50 mA Vor = 10 V 
Cc obo Common Base Open Circuit Output Capacitance 18 20 pf I = 0 Vop = 10 V 
Cibo Common Base Open Circuit Input Capacitance  . 44 80  «opf In = 0 VERB = 0.5 V 
lopo ' Collector Cutoff Current . a 50 nA I, = 0 Vop = 40 V 
Tago l"5°C) Collector Cutoff Current 5.0 pA I, = 0 Vos = 40 V 
. TBO Emitter Cutoff Current 25 nA In = 0 VEB = 4.0 V 
BVapo _ Collector to Base Breakdown Voltage 80 Volts Io = 100 pA In = 0 
Vero (sust) Collector to Emitter Sustaining Voltage 40 Volts In = 30 mA I, = 0 
- (Notes 4 and 5) | (pulsed) 
BVERO . Emitter to Base Breakdown Voltage 5.0 Volts I, = 10 wA Io = 0 
(See notes on back page) ¢ | Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
7 SEMICONDUCTOR :« 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR shibiecthtad taal Ry 8 COLLECTOR CHARACTERISTICS* BASE CHARACTERISTICS* 
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TYPICAL COMMON EMITTER CHARACTERISTICS (f=1.0KC) 
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CHARACTERISTICS RELATIVE TO VALUE AT I c°-0mA 
CHARACTERISTICS RELATIVE TO VALUE AT T,® 23°C 
CHARACTERISTICS RELATIVE TO VALUE AT Ver = 5.0V 


ok Na aN 


1 50060 l0ti«iO2“S nr ne) 
Ig ~ COLLECTOR CURRENT - mA T, - AMBIENT TEMPERATURE - °C Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


* Single family characteristics on Curve Tracer. 


SMALL SIGNAL CHARACTERISTICS (f=1.0KC) 
Characteristic - Typical Units Test Conditions 
Input Resistance 
Output Conductance 
Voltage Feedback Ratio 


Small Signal Current Gain 


Re 
NOTES: ; 
(1) ‘These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 125°C/Watt Aderaring factor of 8.0mW/°C; junction-to- 
_ambient thermal resistance of 333°C/Watt (derating factor of 3.0mW/°C. 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse Conditions: length = 300 psec; duty cycle < 1%. | 
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2N3638 - 2N3638A 
PNP HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* 


e FAST SWITCHING - -t,, = 75 ns (max.) @ 300 mA 


- = to¢¢ = 170 ns (max.) @ 300 mA 


HIGH BETA - - h,, 100 (min.) @ I, = 50 mA 
HIGH CURRENT - - Up to 500 mA 

LOW V.,(sat) - - 1.0 Volt (max.) @ 300 mA 
LOW COST IN ALL QUANTITIES 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 sec time limit) 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature 


(Notes 2 and 3) 
at 25°C Free Air Temperature (Notes 2 and 3) 


Maximum Voltages and Current 


Veso 
Voes 
Veo 
VEBo 
Io 


Collector to Base Voltage 
Collector to Emitter Voltage 


Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 
Collector Current 


(Note 2) 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | 


SYMBOL 


Voz (sat) 
Vo-(sat) 
Vero (sust) 


BVcB0 
BV, ES 
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2N3638 


CHARACTERISTIC MIN. TYP. MAX. 


- DC Pulse Current Gain (Note 5) 


DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Pulsed Collector Saturation Voltage (Note 5) 

Pulsed Collector Saturation Voltage (Note 5) 
Collector to Emitter Sustaining Voltage (Notes 4&5) 


70 
67 
40 
—0.08 -—0.25 
—0.38 —1.0 
—25 


—25 
—25 


Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage 
Turn On Time (Note 6) 

Turn Off Time (Note 6) 


High Frequency Current Gain (f — 100 MHz) 
Common-Base, Open-Circuit Output Capacitance 
Common-Base, Open-Circuit Input Capacitance 
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EPITAXIAL TRANSISTORS 


PHYSICAL DIMENSIONS 


— 55°C to +125°C 
+125°C Maximum 
+260°C Maximum 


0.7 Watt 
0.3 Watt 


— 25 Volts 
— 25 Volts 
— 25 Volts 


FLAT 


NOTES: All dimensions in inches 


— 4.0 Volts 
500 mA 


2N3638A 
TYP. MAX. 


140 

160 

130 

50 
—0.08 —0.25 
—0.38 —1.0 


lc =10mA 
I, = 50 mA 
20 
Ic = 50 mA 

I, = 300 mA 
lo =10mA 

(pulsed) 

lo = 100 vA 
Io = 100 vA 
I, ~ 300 mA 
I, ~ 300 mA 


I, = 50 mA 


1. = 300 mA. 


Leads are gold-plated kovar 
Package weight is 0.68 gram 


TEST CONDITIONS 


Vee = —10V 
Vee = —10V 


Vop = — 1.0V 


Von = — 2.0V 
|, = 2.5 mA 

I, = 30 mA 
=O. 


I. =0 
Veg = 0 


-— 10V 
Veg = — 0.5V 


Veg -_ 


| *Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. 
Vee (sat) Base-Emitter Saturation Voltage (pulsed, Note 5) —0.9 
Vpe(sat) Base-Emitter Saturation Voltage (pulsed, Note 5) —0.8 —1.25 
BVesg Emitter to Base Breakdown Voltage —4.0 

lees Collector Reverse Current 0.1 
lcgs(65°C) Collector Reverse Current 0.002 
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COLLECTOR CHARACTERISTICS* 
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BASE CHARACTERISTICS* 
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TYPICAL 
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* Single family characteristics on Transistor Curve Tracer. 
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ELECTRICAL CHARACTERISTICS 


2N3638 


COLLECTOR CHARACTERISTICS* 
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2N3638A 


COLLECTOR CHARACTERISTICS* 
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COLLECTOR SATURATION VOLTAGE 
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- DC PULSE CURRENT GAIN 


hep - DC PULSE CURRENT GATN 


NE 


Veg (sat) - BASE SATURATION VOLTAGE - VOLTS 


UNITS | TEST CONDITIONS 
Volts IL=50mA 1,=2.5mA 
Volts Ic = 300mA_ 1, =30mA 
Volts I:=100uA I,.=0 

nA Vop= —15V V.,=0 

uA 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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| FAIRCHILD TRANSISTORS 2N3638 - 2N3638A 


TYPICAL ELECTRICAL CHARACTERISTICS 
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SMALL SIGNAL CHARACTERISTICS 
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NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


COIN 


COCOA 
SESn8\NGGm 
COCOA 

TOOOMRAE 


- AMBIENT TEMPERATURE ~- °C 


(3) These ratings give a maximum junction. temperature of 125°C and junction to case thermal resistance of 14 °C/Watt (derating factor of 7.0mW/°C); 


junction to ambient thermal resistance of 333°C/Watt (derating factor of 3.0 mW/°C). 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(5) Pulse conditions: length = 300 ws; duty cycle = 1%. 
(6) See switching circuit for exact values of I., |,,, and |... 


h PARAMETERS (f = 1.0 kHz) 


2N3638 2N3638A 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
h;. Input Resistance 200 2000 480 2000 ohms Io =10mA VQ-=-—10V 
Noe Output Conductance 80 1200 80 1200 = ymhos I, =10mA VQ-=—10V 
he. Voltage Feedback Ratio 162 2600 162 1500 x10-° I, =10mA Veg = —10V 
hee Small Signal. Current Gain 25 74 100 180 Io =10mA. VQ-=-10V 


Ton and Torr TEST CIRCUIT 


VeBB = +3.1V Vec = -10V 


TO SAMPLING SCOPE 
t, < 1.0ns 
ZIN > 100k 


“LU 


Vin = -9.0V 

t,, te < 6.0ns 
PULSE WIDTH = 0.5 ys 

Zin = 90 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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2N3639 ¢ 2N3640 
PNP HIGH-SPEED LOGIC SWITCHES 


SILICON PLANAR* EPITAXIAL TRANSISTORS 


The 2N3639 and 2N3640 are very high speed silicon PNP logic transistors. They are 


epitaxial PLANAR units and feature 500 MHz fr and 7, of 30 and 50 ns respectively. | PHYSICAL DIMENSIONS 
ABSOLUTE MAXIMUM RATINGS [Note 1] ne 
| | 
Maximum Temperatures ee 
MAX. 
Storage Temperature ~-55°C to +125°C 
Operating Junction Temperature +125°C Maximum 
Lead Temperature (Soldering, 10 sec time limit) +260°C Maximum : 022p,, | | | a a 
| | 016°" | 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperatures (Notes 2 & 3) 0.5 Watt ; i oP Base 
at 25°C Free Air Temperature (Notes 2 & 3) 0.2 Watt Collector 
Maximum Voltages 2N3639 2N3640 
Voro - Collector to Base Voltage | -6.0 Volts -12 Volts 
: . ; NOTES: Ali dimensions in inches 
VcEro Collector to Emitter Voltage (Note 4) -6.0 Volts -12 Volts Riess ete teal etiated (rocaee 
V ac Emitter to Base Voltage - 4.0 Volts -4.0 Volts Package weight 1s 0.31 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3639 2N3640 | - 
Symbol Characteristic Min. Typ. Max. Min. Typ. Max. Units Rest Conestious 
T. Charge Storage time (Note 5)Cond. C 30 50 ns Io ~10mA, i ~~ 10mA, In ~~ -10mA 
t ae Turn On Time (Note 5) Cond. B 25 25 ns Io ~ 50 mA i ~ 5.0 mA 
i. Turn On Time (Note 5) Cond. A 26 ~=6©60 26 60 ns In ~ 10 mA i ~ 0.5 mA 
tore Turn Off Time _ (Note 5) Cond. B 25 35 ns | In ~ 50mA, I3i* 5.0mA, In ~ -5.0mA 
tore Turn Off Time (Note 5) Cond. A 38 §=6©60 38 75 ns Ia ~10mA, Iai ~ 0.5mA, Ino -0.5mA 
hee High Frequency Current Gain 5.0 7.5 5.0 7.5 Io = 10 mA Vor = -5.0 V 
(f = 100 MHz) | 
: Dee High Frequency Current Gain 3.0 6.0 3.0 6.0 In = 10 mA Vop = 0 
(f = 100 MHz) 
hor DC Pulse Current Gain (Note 6) 30 63 120 30 63 120 To = 10 mA Vor = -0.3 V 
hop DC Pulse Current Gain (Note 6) 20 50 20 50 I, = 50 mA Vo, =-1.0 V 
Vog(sat) Collector Saturation Voltage -0.07 -0.16 -0.14 -0.2 Volts Ia = 10 mA I, = 1.0 mA 
Vin (sat) Collector Saturation Voltage -0.19 -0.5 -0.37 -0.6 Volts I = 50 mA I = 5.0 mA 
CE Cc B 
(pulsed, see note 6) | 
Vop (sat) Collector Saturation Voltage -0.1 -0.25 -0.18 -0.3 Volts To = 10 mA I, = 0.5 mA 
V~_,(sat) Collector Saturation Voltage -0.08 -0.23 -0.15 -0.25 Volts I = 10 mA I = 1.0 mA 
CE ° Cc B 
(T tes +65 C) 
Vaz (sat) Base Saturation Voltage -0.75 -0.9 -0.95 -0.75 -0.9 -0.95 Volts In = 10 mA I, = 0.5 mA 
Vipp (sat) Base Saturation Voltage -0.8 -0.9 -1.0 -0.8 -0.9 -1.0 Volts In = 10 mA I, = 1.0 mA 
Vi. (sat) Base Saturation Voltage - 91.1 -1.5 -1.1 -1.5 Volts I = 50 mA I = 5.0 mA 
BE Cc B 
(pulsed, see note 6) . 
Additional Electrical Characteristics on page 2 * Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3639 
Min. Typ. Max. 


2N3 640 


peractenisue Min. Typ. Max. Units 


Collector Reverse Current 
Coilector Reverse Current 


Collector Reverse Current 
(T = +65°C) 

Collector Reverse Current 
(T a +65°C) 

Common Base Open Circuit 
Output Capacitance 


Common Base Open Circuit 
Output Capacitance 


Common Base Open Circuit 
Input Capacitance 


Collector to Base Breakdown 
Voltage 


Collector to Emitter Breakdown 
Voltage 


Collector to Emitter Sustaining 
Voltage (Notes 4 and 6) 


Emitter to Base Breakdown 
Voltage 


Vo E o(sust) 


BVEBO 


NOTES: 
(1) 
(2) 
(3) 


These are steady state limits. 


thermal resistance of 500°C /Watt (derating factor of 2.0mW/°C). 
(4) 
(5) 
(6) 


See switching circuit for exact values of I 
Pulse Conditions: length = 300 ys; 


c? Tay and I0° 


duty cycle = 1%. 


TYPICAL COLLECTOR CHARACTERISTICS* 
2N3640 


ACTIVE REGION 


2N3639 


ACTIVE REGION 


é z 
a 7 
E : 
3 S 
ce 
E E 
4 — 
mad —t 
8 B 
2. ee 
Veg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS 
SATURATION REGION 
-50 
é z” 
2 : y 
: ee 
Fs] 3 
a iad 
ie 7 zi 
: a) / Ze rae 
: in) / Zannee 
| an ane 
2 oy Mel tT | | | | | 
) Zan 
0 a. 
eh ae 
; 0 a ; : 
0 “0.1 — -0.2 -0.3 0.4 0.5 0 -0.2 -0.4 -0.6 0.8 -1.0 


Veg ~ COLLECTOR - EMITTER - VOLTAGE - VOLTS 


£. 


Veg 7 COLLECTOR - EMITTER VOLTAGE - VOLTS 


* Single family characteristics on Transistor Curve Tracer. 
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mA 


- COLLECTOR CURRENT - 


I¢ 


- DC PULSE CURRENT GAIN 


hee 


0 

100 pA 

100 pA 
I = 10 mA 


Cc (pulsed) 


ERE 7 100 pA 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
The factory should be consulted on applications involving pulsed or low duty cycle operations. 


These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction-to-ambient 


This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 


2N3639 2N3640 


BASE CHARACTERISTICS* 


DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 


fear Joel ale lca Mae te 
LEE TT 
Leto TINE TT 
a: 20S 
ot HITTIN 

+S 


ais 
CUT TTT TINS 
STARA 


40 
0.1 0.5 1.0 5 -10 50 100 
Ie ~ COLLECTOR CURRENT - mA 


~ FAIRCHILD TRANSISTORS 2N3639 © 2N3640 ae | 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR SATURATION : 
COLLECTOR REVERSE CURRENT VOLTAGE VERSUS COLLECTOR BASE SATURATION VOLTAGE 
VERSUS AMBIENT TEMPERATURE 


VERSUS COLLECTOR CURRENT 


oe ee 
St RRR, 
PIE | UT TY 
TU EEE Pt? 
UT TU Pai 
BBS 4nlie 


— 
o 


CURRENT . 
Lee LULL LA 
sn eM SL 
Pet tiyT fT Pi | Ter 
2 Ht 


eo 


o 
wi 


-1.2 


-1.0 


-0.8 


Ices ~ COLLECTOR - EMITTER CURRENT - nA 
Veg (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 
i—] 


Vee (sat) - BASE-EMITTER SATURATION VOLTAGE - VOLTS 


i ha i 
~=—— 2N3640 
LU | LT : 
ae -1.0 -10 -100 "0.1 -0.5 -1.0 5.0 -10 -50 -100 
| Ty ~ AMBIENT TEMPERATURE - °C I¢ - COLLECTOR CURRENT - mA | I¢ - COLLECTOR CURRENT - mA 
- INPUT AND OUTPUT 
COLLECTOR REVERSE CURRENT CONTOURS OF CONSTANT GAIN CAPACITANCES VERSUS 
VERSUS REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT (f,) REVERSE BIAS VOLTAGE 
120 - 
5 100 a 
= 3 8 
: Salil 2 
: G2 : 
5 0 8 : 
mull 
S 2 ae EF M 
iP S 
3 = 
"B -2.0 -40 -60  -80 ~-10 -12 : “0 “1.0 -2.0 -30 -40  -5.0 -6.0 
Vg ~ COLLECTOR - EMITTER - VOLTS Ig - COLLECTOR CURRENT - mA REVERSE BIAS VOLTAGE - VOLTS 
STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS 
ad teeth ite 
. = dA E 8.0 Nec 2 L A 
Cl) Ehi AAA 
E z | 6.0 Z| 
z z a 3 40 
° ta 7 
0 0.1 0.2 0.3 0.4 0.5 0 1.0 2.0 3.0 4.0 5.0 5 2.0 4.0 6.0 8.0 10 
Igo - TURN OFF BASE CURRENT - mA Igo - TURN OFF BASE CURRENT - mA Igo .- TURN OFF BASE CURRENT - mA 
FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS | AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS 


les7 T/L, 
CAL 


[ / | J | 
; 0 2.0 4.0 6.0 8.0 = 10 
Igo - TURN OFF BASE CURRENT - mA Igo ~ TURN OFF BASE CURRENT - mA Igo - TURN OFF BASE CURRENT. - mA 


Ig) - TURN ON BASE CURRENT - mA 
Ig) - TURN ON BASE CURRENT - mA 
Ip) - TURN ON BASE CURRENT - mA 
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-_ FAIRCHILD TRANSISTORS 2N3639 © 2N3640 


SWITCHING TIMES - ns 


DELAY TIME VERSUS TURN ON 
SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS BASE CURRENT AND REVERSE RISE TIME VERSUS COLLECTOR 
COLLECTOR CURRENT | AMBIENT TEMPERATURE BASE EMITTER VOLTAGE AND TURN ON BASE CURRENTS 


100 


le = 10mA 


50 lpi bs ipo = 0.5mA 


a ae 
ec 
wii 
aes 
are ee 


SWITCHING TIMES - ns 


8 
= 
par 

- a 
nN 

o 
a 
N 


Vecig) ~ REVERSE BASE- EMITTER VOLTAGE - VOLTS 


/ 
val 
ee = 10mA 


< 

Oo OQ 
OQ 

a 

Nm 

ao 

< 


I¢ - COLLECTOR CURRENT - mA Ty ~ AMBIENT TEMPERATURE - °C 1g] ~ TURN ON BASE CURRENT - mA Io 7 COLLECTOR CURRENT - mA 


PROPAGATION DELAY TIME 
VERSUS FIVE STAGE RING OSCILLATOR FOR MEASUREMENT OF 


COLLECTOR SUPPLY VOLTAGE PROPAGATION DELAY 
Vec 
: fe catlea 
: feces 
= Weds 
s Rae OUTPUT 
Z Ses ae 
: PSS 
“TT 
a peo 
~ 5 TRANSISTORS 
0 fit 5.0 7.0 foe : 
Vee ~ COLLECTOR VOLTAGE - VOLTS pd WWfocc 


TURN ON AND TURN OFF 
TEST CIRCUIT 


(oa ;]; A | A) LS ; A]; 


y 7. > 100K Cond. B-4.5V42.5V-7.0V 822 6802 1kQ = 50mA 
JL ds ea oe Cond. C-3.0V.-10V._+9.0V 2702 3902 5102 © 10mA 
ae 73.0V_ HOV HOV 7082 59082 
Pulse Width > 100ns 
ZiN = 502 
t.» t < I.0ns 
NON-SATURATED SWITCHING PERFORMANCE 
#0.5V -5V Vin 
ik 2100 
| 0.1 Yout 
V 
WLS iv 
50 1.8k FD-700 ? 
OUT 
7. +20V = 
2 ns / division 


SEMICONDUCTOR 
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2N3641 » 2N3642 - 2N3643 
NPN CLASS-C RF AMPLIFIERS 
AND HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


The 2N3641, 2N3642, and 2N3643 are NPN silicon PLANAR epitaxial transistors designed for 
service as Class-C RF amplifiers and high current switches. They feature outstanding RF | PHYSICAL DIMENSIONS 
performance with 700 mW power output at 30 MHz typical. Total switching times are 94 nsec | | 
typical at 300 mA, 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Storage Temperature : ~55°C to +125°C 
Operating Junction Temperature | | 125°C Maximum 
Lead Temperature (Soldering 1/16" +1/32", 10 sec time limit) 260°C Maximum 
Maximum Power Dissipation ae 
| EMITTER COLLECTOR 
Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 0.7 Watt Lead No. 1 Lead No. 3 — 
at 25°C Ambient Temperature (Notes 2 & 3) .35 Watt 
; 3 2N3641 
eater Voltages and Current °N3643 2N3642 eg < 
Vcso Collector to Base Voltage... 60 Volts 60 Volts i 
Vv Collector to Emitter Voltage (Note 4) 30 Volts 45 Volts NOTES: All dimensions in inches 
C EO _ Leads are gold-plated kovar 
VEBO Emitter to Base Voltage _ 5.0 Volts 5.0 Volts : Package weight is 0.68 gram 


~ Min, Typ. Test Conditions 


Amplifier Power-Gain (Note 7) . = 0 
({ = 30 MHz) (Zero Signal) 


Collector Efficiency (Note 7) = 0 Vor 
({ = 30 MHz) (Zero Signal) 


High Frequency Current Gain (f = 100 MHz) 


Vor 


90 mA 
DC Pulse Current Gain 2N3641 2N3642 | 150 mA 
(Note 5) ——-2N3643 | 150 mA 
DC Pulse Current Gain 2N3641 2N3642 » 500 mA 
(Note 5) 2N3643 | = 500 mA 
Turn On Time (Note 6) ~ 300 mA 
Turn Off Time (Note 6) | 300 mA, 
. ~-30 mA 


< 
Q 
ry 


< 
QD 
3] 


ae 
ph 


| a ae 


Additional Electrical Characteristics on page 2 * Planar is a patented Fairchild process. 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 143°C/Watt (derating factor of 7.0mW/°C); 
junction-to-ambient thermal resistance of 286°C /Watt (derating factor of 3.5mW/°C). 


(4) This rating refers toa high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. | 
(5) Pulse Conditions: length = 300 ys; duty cycle = 1%. . . 


(6) See switching circuit for exact values of Ia ‘ Iai? and TR" 
(7) Pin = 40 mW, Rg = 140 ohms, Ry, = 260o0hms, see test circuit. 
| SEMICONDUCTOR 
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Ie ~ COLLECTOR CURRENT — mA 


FAIRCHILD TRANSISTORS 2N3641 -2N3642 + 2N3643° 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


a rete A PE A a A NS PN A NA TY ARN i Ee NATE ON 


Symbol Characteristic Min. Typ. Max. Units Test Conditions 
BVano Collector to Base Breakdown Voltage ' 60 Volts In = 10 LA in = 0 
Voro(sust) Collector to Emitter Sustaining 
Voltage (Notes 4 & 5) 2N3641 2N3643 30 | Volts Ty = 10 mA I, 240 
2N3642 45 Volts In = 10 mA I, =, 0 
BVEBO Emitter to Base Breakdown Voltage 3.0 Volts Ta = 0 I, = 10 yA 
C obo Output Capacitance 8.0 pF In = 0 Vop = 10 V 
Vopl(sat) Collector Saturation Voltage 0.13 0.22 Volts In = 150 mA I, = 15 mA 
Vop(sat) Collector Saturation Voltage | 0.35 Volts Ip = 500 mA I, = 50 mA 
lors Collector Reverse Current : 0.05 UA Vor 90 V Vep 0 
Ta pg(65 C) Collector Reverse Current 1.0 uA Vor = 150 ¥ VER 0 
TYPICAL ELECTRICAL CHARACTERISTICS 
COLLECTOR CHARACTERISTICS* 
2N3641 ¢ 2N3642 | 2N3643 
ACTIVE REGION SATURATION REGION ACTIVE REGION SATURATION REGION 


dyer te eA ee 


° f/f ¥ 
Ty = 25°C 50 mA KS : 
act 22 


r Ye | OS _, 

g li s “err EC + “COL ie 

ea a zg 2 30 : 300 Ly a 

— Fs 3 S 

Toh bet] 5 a a 

anne : 3 0 AP 

“a , ee ” 10 ; = = is Mili tl {tl 

cE Secs A 
; es Oa co IAL tt tt tee fC 

0 0.2 0.4 0.6 0.8 1.0 0 10 20 30 40 50 0 0.2 0.4 0.6 0.8 1.0 
Vog — COLLECTOR-EMITTER VOLTAGE — VOLTS Vog ~ COLLECTOR-EMITTER VOLTAGE — VOLTS Vg — COLLECTOR-EMITTER VOLTAGE ~ VOLTS Vog — COLLECTOR-EMITTER VOLTAGE ~ VOLTS 
COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE PULSE DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT VERSUS COLLECTION CURRENT VERSUS COLLECTOR CURRENT 


0.5 


“Tee 
aeoee 


- DC PULSE CURRENT GAIN 


eset | I 


nnn ol a 


Voglsat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


Veg (sat) — BASE SATURATION VOLTAGE — VOLTS 


0 
1.0 5.0 10 50 100 500 0.01 0.1 1.0 10 100500 
Ie — COLLECTOR CURRENT — mA ig — COLLECTOR CURRENT — mA Ig > COLLECTOR CURRENT - mA 
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Yje ~ INPUT ADMITTANCE — mmhos 


TYPICAL ELECTRICAL CHARACTERISTICS 


EMITTER TRANSITION AND 
OUTPUT CAPACITANCE VERSUS CONTOURS OF CONSTANT GAIN TYPICAL POWER IN 
REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT (f;) VERSUS POWER OUT 


f« 30 MHz 
Tuned to bv, 


CAPACITANCE — pF 
Veg — COLLECTOR VOLTAGE ~ VOLTS 


ic — COLLECTOR CURRENT ~ mA Pin 7 INPUT POWER - mW 


REVERSE BIAS VOLTAGE — VOLTS 


30 MC AMPLIFIER TEST CIRCUIT 


SHIELD 
\ 


110-580pF “ 
50Q GENERATOR (0) CO) Poyr = 400mW min. 


Piy = 40mW at 1 > 60% 
50Q LOAD 
OD 
Vec = 15V 
T, - 4 Turns no. 20 Wire, %" Dia. x 4” Long, Midtapped. 
L, and L> - 4 Turns no. 20 Wire, 4” Dia. x 4” Long. 
Variable Capacitors are Compression Mica. 
INPUT ADMITTANCE VERSUS REVERSE TRANSFER ADMITTANCE FORWARD TRANSFER ADMITTANCE OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — VERSUS COLLECTOR CURRENT — VERSUS COLLECTOR CURRENT — COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT 


[2 creeds 
all 


Yoe ~ OUTPUT ADMITTANCE — mmhos 


— 
fo “ nites 


fli 4 -60 
. 1.0 inal at ma 10 20 50 100 1,0 2.0 10 20 50 100 
Ie — COLLECTOR CURRENT — mA Ic ~ COLLECTOR CURRENT — mA ig ~ COLLECTOR CURRENT — mA 


Yre — REVERSE TRANSFER ADMITTANCE ~ mmhos 
Ytq — FORWARD TRANSFER ADMITTANCE — mmhos 


I ~ COLLECTOR CURRENT — mA 
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TYPICAL ELECTRICAL CHARACTERISTICS 


TYPICAL SMALL SIGNAL CHARACTERISTICS 
(F = 1kHz,Vce = 10 VOLTS) 


Symbol Characteristic 


Input Resistance 
Output Conductance 


oe 
h.. 2 Voltage Feedback Ratio 
hy 4 Small Signal Current Gain 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


ns 


TIME - 


25 0 4s) 50 1 
Ta ~ AMBIENT TEMPERATURE - °C 


TURN-ON 
TEST CIRCUIT 


+25V 


16V 300 nsec 

0 To Sampling Scope 
Rise Time <1.0nsec 

Pulse Source Input Z ~ 100k 2 

Rise Time < 1.0nsec 

Zin = 50 82 = = 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


2N3641 
2N3642 2N3643 
In = 10mA 50 mA 10 mA 50 mA Units 
460 350 950 880 Ohms 
55 405 83 660 ymhos 
130 500 205 1500 x107° 
90 97 170 220 


SWITCHING TIMES 
VERSUS 
COLLECTOR CURRENT 


TIME = ns 


Ie — COLLECTOR CURRENT — mA 


TURN-OFF 
TEST CIRCUIT 


- 15V +25V 


TO SAMPLING SCOPE 
RISE TIME < 1.0 nsec 
INPUT Z * 100k 


+31V 
0.47 5002 
ect 


5022 1N3600 
PULSE SOURCE re 


RISE TIME < 20 nsec = = = 
Zin = 50 2 . 


10-76 


FT3641+° FI3642 - FI3643 
NPN CLASS-C RF AMPLIFIERS AND HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR®™ EPITAXIAL TRANSISTORS | 


OP a iitew ein anes 3.0 W AT 25°C CASE TEMPERATURE 

7 450 mW AT 25°C AMBIENT TEMPERATURE 

e HIGH GAIN...... 400 mW RF POWER OUT AT 30 MHz PHYSICAL DIMENSIONS 
e HIGH BETA... . . . 100 (MIN) AT 150 mA, 25 (MIN) AT 500 mA | JEDEC (TO-105) outline 
eHIGHf,........ 250 MHz (MIN) AT 50 mA 

e FAST SWITCHING . . . 60 ns (MAX) t,, AND 150 ns (MAX) t,,, AT 300 mA 

© LOW Vogsaty 0.22 V (MAX) AT 150 mA, 0.35 V (TYP) AT 500 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 
Storage Temperature . 7 —55°C to +125°C 
Operating Junction Temperature 125°C 
Lead Temperature (Soldering, 10 second time limit) . 260°C 
Maximum Power Dissipation | 7 | 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] | 3.0 Watts 
at 25°C Ambient Temperature [Notes 2 and 3] 0.45 Watt 
FT3641 
Maximum Voltages FT3642 FT3643 
Vcso ~—« Collector to Base Voltage 60 Volts 60 Volts | ee daseate dad ae tka 
Veco Collector to Emitter Voltage [Note 4] 45 Volts 30 Volts ee creer 
Veso Emitter to Base Voltage se 5.0 Volts 5.0 Volts _ i a 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


- FT3641 ¢ FT3642 FT3643 
SYMBOL CHARACTERISTICS -MIN. TYP. MAX. . TYP. . UNITS TEST CONDITIONS 


Amplifier Power Gain (f = 30 MHz) (Note 7) dB I, =0 Vo. = 15V 
(zero signal) 
Collector Efficiency (f = 30 MHz) (Note 7) % IL=0 Vop = 15V 
| (zero signal) 
High Frequency Current Gain (f = 100 MHz) : | I, = 50 mA Vop = 5.0V 
DC Pulse Current Gain (Note 5) ) I. = 150 mA Vop = 10V 
DC Pulse Current Gain (Note 5) I, = 500 mA Vop = 10 V 
Turn On Time (Note 6) | 14 le 300mA- ss I, = 30 mA 
Turn Off Time (Note 6) I. = 300 mA In, ~ 30 mA 
Ip. = —30 mA 


NOTES: 2 panen is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal! resistance of 33.3°C/Watt (derating factor of 30 mW/°C); junction to ambient 
thermal resistance of 222°C/Watt (derating factor of 22.2 mW/°C). a 

(4) This rating refers to a high current point where collector to emitter voltage is Jowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. | , 

(6) See switching circuit for exact values of Ic, I8:, and Iz. 

(7) Pin = 40 mW. See Test Circuit. 


FAIRCHILD 


SEMICONDUCTOR 
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SYMBOL 


BVEg0 
VeEo(sus) 


BV 80 


obo 


Vee{sat) 
Vee(sat) 


CES 
Ices(65°C) 


Ic — COLLECTOR CURRENT — mA 


Vee 7 COLLECTOR -EMITTER VOLTAGE — VOLTS 


Vegisat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


CHARACTERISTICS 


Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage (Notes 4 and 5) 


(FT3641, FT3643) 
(FT3642) 


Emitter to Base Breakdown Voltage 
Output Capacitance (f = 1.0 MHz) 


Pulsed Emitter Saturation Voltage (Note 5) 
Collector Reverse Current 
Collector Reverse Current 


Pulsed Collector Saturation Voltage (Note 5) 


|. = 10 mA (pulsed) 
I. = 10 mA (pulsed) | 


Io = 150 mA 
I. = 150 mA 
Voce = 5OV 

Vee =50V 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 


FT3641 © FT3642 


ACTIVE REGION 


I¢ — COLLECTOR CURRENT ~ mA 


y/4nn 
2s 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


peo 


Lote oleh ek) 
Seale ea) a eal elf 
fain inital 
te ree ie 


0.5 


0.4 


Veg (sat) — BASE SATURAT( ON VOLTAGE — VOLTS 


1.0 5.0 10 50 100 
Ie ~ COLLECTOR CURRENT — mA 


*Single Family Characteristics on Transistor Curve Tracer. 


SATURATION REGION 


eal se | 
0 0.2 0.4 0.6 0.8 {, 


Veg ~ COLLECTOR -EMITTER VOLTAGE — VOLTS 


Ie — COLLECTOR CURRENT — mA 


0 0 


BASE SATURATION VOLTAGE 
VERSUS COLLECTION CURRENT 


Ie 7 COLLECTOR CURRENT — mA 
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Be 


am 
.06 oe} 
04 m 


ane 


Ic — COLLECTOR CURRENT — mA 


20 30 


Veg 7 COLLECTOR-EMITTER VOLTAGE — VOLTS 


- OC PULSE CURRENT GAIN 


Dee 


Veg ~ COLLECTOR-EMITTER VOLTAGE — VOLTS 


PULSE DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


; Va 
Ufc TT TTT PANG 


250 


nal 


/ a \ 
LIN 


LW 


mA 


Ie > COLLECTOR CURRENT - 


— INPUT ADMITTANCE — mmhos 


Ne 


FAIRCHILD TRANSISTORS FT3641 - FT3642 - FT3643_ | 


TYPICAL ELECTRICAL CHARACTERISTICS 


INPUT AND OUTPUT 
CAPACITANCE VERSUS CONTOURS OF CONSTANT GAIN TYPICAL POWER IN 
REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT (f,) VERSUS POWER OUT 


ea eel 
Ns 


- OUTPUT POWER - mw 


CAPACITANCE — pF 
Veg ~ COLLECTOR VOLTAGE ~ VOLTS 


Pout 


-——Heat sink 
recommended 


50 100 
Ic ~ COLLECTOR CURRENT — mA Pin ~ INPUT POWER - mW 


REVERSE BIAS VOLTAGE — VOLTS 


SOMHz AMPLIFIER TEST CIRCUIT 
SHIELD 
\ 


110-580pF + 


50Q GENERATOR (0) Co) Poyr = 400mW min. 
Pin = 40mW at 1 > 60% . 
502 LOAD 
eo 
Vec = 15V 
T, - 4 Turns no. 20 Wire, %"' Dia. x 4" Long, Midtapped. Rg = 1402, Rx = 2602 as seen by transistor. 
L, andl» - 4 Turns no. 20 Wire, 4," Dia. x %" Long. 
Variable Capacitors are Compression Mica. 
INPUT ADMITTANCE VERSUS REVERSE TRANSFER ADMITTANCE FORWARD TRANSFER ADMITTANCE — QUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT COLLECTOR CURRENT 
(OUTPUT SHORT CIRCUIT) (INPUT SHORT CIRCUIT) (OUTPUT SHORT CIRCUIT) (INPUT SHORT CIRCUIT) 


Yee ~ REVERSE TRANSFER ADMITTANCE — mmhos 
Yee ~ FORWARD TRANSFER ADMITTANCE — mmhos 
Yoe ~ OUTPUT ADMITTANCE — mmhos 


gl 


0 10 20 


0 
1.0 2.0 5.0 10 20 50 100 . 
Ie ~ COLLECTOR CURRENT — mA Ve — COLLECTOR CURRENT — mA te — COLLECTOR CURRENT ~ mA 
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FAIRCHILD TRANSISTORS FT3641 + FT3642 ¢ FT3643 


TYPICAL ELECTRICAL CHARACTERISTICS 


TYPICAL SMALL SIGNAL CHARACTERISTICS 
(f = 1 kHz, Vee = 10 V) 


FT3641 © FT3642 FT3643 
Symbol Characteristic | lc =10mA 50mA 10mA 50mA Units 
hie Input Resistance 460 350 950 880 Ohms 
Nes Output Conductance | 55 405 83 660 umhos 
re Voltage Feedback Ratio es 130 = 500 205 1500 x10 
hte Small Signal Current Gain 90 97 170 220 


SWITCHING TIMES 
SWITCHING TIMES VERSUS VERSUS 
AMBIENT TEMPERATURE COLLECTOR CURRENT 


aC 
: as . 
en 
eee 
on ee 
0 ae ae 
~25 0 50 75 
Ta - AMBIENT TEMPERATURE - °C Ic ~ COLLECTOR CURRENT — mA 
TURN-ON TURN-OFF 
TEST CIRCUIT TEST CIRCUIT 
+25V -15V +25V 


300 ns , 
16V Be | +31V | 
0 o Sampling Scope ge. 
Rice Tinie G1 Ong ‘ 10s 0.47nF 5002 TO SAMPLING SCOPE 
Pulse Source Input Z = 100k Q RISE TIME < 1.0 ns 
Rise Time < 1.0ns | 502 INPUT Z * 100k2 
Z,, = 50.2 oe 4 PULSE SOURCE 
| 7 | RISE TIME < 20ns) 9 = = = 
Zin = 502 


SEMICONDUCTOR 
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These PNP silicon PLANAR epitaxial transistors are designed for digital and analog applications 
at current levels up to 500 milliamperes. Their high beta, high f 


LVGER¢: make them ideal for use as line drivers and memory applications. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Storage Temperature | — -55°C to +125°C 
Operating Junction Temperature | +125°C Maximum 
Lead Temperature (soldering, 10 sec time limit) +260°C Maximum 
Maximum Power Dissipation 2N3645 2N3644 
Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 0.7 Watt 0.7 Watt 


Maximum Voltages 


rr gr 
co Re | 
he 


Qa, rs 


Additional Electrical Characteristics on page 2 


 2N3644 - 2N3645 
PNP HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


PHYSICAL DIMENSIONS 


T at high current and high 


at 25°C Free Air Temperature (Notes 2 & 3) 0.3 Watt 0.3 Watt 


Collector 


Voso Collector to base Voltage | --60 Volts -45 Volts 
Vo EO Collector to Emitter Voltage (Note 4) -60 Volts -45 Volts | 
VeBo Emitter to Base Voltage -5.0 Volts -5.0 Volts ee Backégatmeights OE proi 


CHARACTERISTIC . TYP. MAX. UNITS TEST CONDITIONS 


100 pA 
1.0 mA 
mA 
mA 


-10 
--10 


DC Current Gain — 170 
DC Current Gain | 200 
DC Pulse Current Gain (Note 5) _ ~ 270 
DC Pulse Current Gain (Note 5) 160 
DC Pulse Current Gain (Note 5) 150 
DC Pulse Current Gain (Note 5) 50 
High Frequency Current Gain (f = 100 Mc) 


i 
QNaQaQ09 4 
Ae & 


ee 

© tt (Oa ee OO 
© 
3) 


QD) 
e5| 


Common Base Output Capacitance © 4.5 


“Cee eS oo 
ve) 


<<<¢<4<4<<4< < 


Common Base Input Capacitance 15 


ty 
se) 


NOTES: 


(1) 
(2) 
(3) 


(4) 
(5) 


(6) 


These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 
These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 143°C/Watt (derating factor of 7.0 mW/°C); junction-to-ambient 
thermal resistance of 333°C/Watt (derating factor of 3.0mW/°C). 


Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4, 
Pulse Conditions: length = 300 psec; duty cycle = 1%. 


See switching circuit for exact values of I,, I ? and I 


C’ 'B B2° 


FAIRCHILD 


SEMICONDUCTOR 
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: FAIRCHILD TRANSISTORS. | 2N3644 + 2 N3645_ 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC 7 MIN. TYP. MAX. UNITS TEST CONDITIONS 
Vor (sat) Collector Saturation Voltage (Pulsed, see Note 5) -0.08 -0.25 Volts In = 50 mA I, = 2.5 mA 
Vor (sat) Collector Saturation Voltage (Pulsed, see Note 5) -0.18 -0.4 Volts Ia = 150 mA I, = 15 mA 
Vog(sat) Collector Saturation Voltage (Pulsed, see Note 5) -0.5  -1.0 Volts To = 300 mA I, = 30 mA 
Vero lsust) Collector to Emitter Sustaining Voltage 2N3645 -60 Volts To = 10 mA In = 0 
(Notes 4 & 5) 2N3644 -45 Volts (pulsed) 
Vp (sat) _ Base Saturation Voltage (Pulsed, see Note 5) | -0.9 -1.0 Volts I, = 50 mA I, = 2.5 mA 
Vag (sat) Base Saturation Voltage (Pulsed, see Note 5) -1.0 -1.3 Volts In = 150 mA I, = 15 mA 
Vor (sat) Base Saturation Voltage (Pulsed, see Note 5) -0.8 -2.0 Volts I, = 300mA I, = 30 mA 
BV ERO Emitter to Base Breakdown Voltage -5.0 Volts To = 0 I. = 10 yA 
BVopo _—Collector to Base Breakdown Voltage 2N3645 -60 Volts I, = 100 pA I, = 0 
| 2N3644 -45 Volts | 
ta Turn On Time (Note 6) 30 40 nsec In 300 mA I,, ~ 30 mA 
tore Turn Off Time (Note 6) 65 100 nsec In ~ 300 mA, Ini ~ 30mA, Ino ~ -30mA 
lors Collector Reverse Current 2N3645 35 nA Vor -50 V Var = 0 
_3 2N3644 35 nA Vop= 730 Vo Va, = 0 
lang - Collector Reverse Current (+65°C) 2N3645 2.0 uA VoRr= -50 V Var = 0 
2N3644 | 2.0 pA Vog= -30 Vo Vg, = 0 
TYPICAL ELECTRICAL CHARACTERISTICS 
it | COLLECTOR CHARACTERISTICS « COLLECTOR CHARACTERISTICS* 
-20 -500 => 
Ag. VAP A EX pee2ens 
Ae 41a = az ac 
S AL At ' -aap 
Loa HE = 0 aes 
: Le Ville : eae an 
Oo pond 
2 -8.0 scau Ft ay -200 ae 
3 fe eee : ca ce 
ey ae Rs deal ig Mae 
am itt J 
A oe ee ane yA ea foie shee! 
0 -20 -40 -60 -80 -100 0 -0.4 -1,2 ~1.6 -2.0 
Vog ~ COLLECTOR EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


. DC PULSED CURRENT GAIN 
BASE CHARACTERISTICS « VERSUS COLLECTOR CURRENT 


Th 


S 


TESTU 
“cHCCICeIEE ACT 

: acy Nall 
SCENT 
cP PA I NU 
aE 
fo) Ae FRICCICOCUCL 
2) S022 CIECIECIEC HEPC 


0 
-1.6 -2.0 -0.001 500 
Vpe ~ BASE sae eee VOLTS ice COLLECTOR CURRENT - mA 


oo 
u 


I¢ ~ COLLECTOR CURRENT - mA 
- FORWARD CURRENT TRANSFER RATIO 


od 


60 


hfe 


' 
f=) _ 

= 
pu 
° 
> 

Wee 

=e 

— 

= 


* Single family characteristics on Transistor Curve Tracer. 
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pA 


legs ~ COLLECTOR REVERSE CURRENT - 


BENG 


pf 


C - CAPACITANCE - 


ee 


Veplsat) - COLLECTOR EMITTER SATURATION VOLTAGE - VOLTS 


fa) 


FAIRCHILD TRANSISTORS 2N3644 -2N3645 


TYPICAL ELECTRICAL CHARACTERISTICS 


PULSED COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 
CURRENT 


.0 -10 -100 -50 


0 
Ie - COLLECTOR CURRENT - mA 


_ COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLT 


Go 
rm 


Pt | TN 
poe NE 


TTT NITS 


0 -10 -20 -30 -40 ~50 ~60 
Veg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


INPUT AND OUTPUT CAPACITANCES 
VERSUS REVERSE BIAS VOLTAGE 


Nee Oe eden) 
> pity tty 
~ 


eS 
COCCI 
at elie Sil 


REVERSE BIAS VOLTAGE - VOLTS 


PULSED BASE SATURATION 
. VOLTAGE VERSUS COLLECTOR 
| CURRENT 


Vag (sat) - BASE-EMITTER SATURATION VOLTAGE - VOLTS 


Ie - COLLECTOR CURRENT - mA 


COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 


Sie 
CINE 
“ICAI 


Icgs > COLLECTOR REVERSE CURRENT - nA. 


LAITY Tax 
sane 


Ty - AMBIENT TEMPERATURE - °C 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 


AT EA NANOTIIN YAP 
“ul HH WAI 


| EA MAA 


CUT LNT le A/ 7h 
anit SUT 


CCI a Th 


-0.1 =1.0 “10. -100 -500 
Ie > COLLECTOR CURRENT - mA 


Veg 7 COLLECTOR EMITTER VOLTAGE - VOLTS 
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Y i | 
me 
-10 VOLTS 


mie ae 


Ne 


IN 


CHARACTERISTICS RELATIVE TO VALUE AT Ver = 


coe ee 
ad 
So 


Input Resistance 

Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


(NP SEE 
[a IEE 
SSE 


SWITCHING TIME - nsec 


I¢ ~ COLLECTOR CURRENT - mA 


EAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


SMALL SIGNAL CHARACTERISTICS 


1,3 


ee 
Nrewerel [TF 
ie a 


1.2 


Vor - COLLECTOR VOLTAGE - VOLTS 
h PARAMETERS (f = 1 kc) 
Min. Typ. Max. 


480 2000 
80 1200 
162 1500 


100 


TYPICAL ELECTRICAL CHARACTERISTICS 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 
is ae ae ae ee ee ee 
pak ERS Wad cl 
Pei eee oe = A 


15V 


100 


<= 
ic 
io 


an SNe 
[INCE 
E7ICNTr 


T, ~ AMBIENT TEMPERATURE - °C 


Ton AND Torp¢ TEST CIRCUIT 
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25°C 


CHARACTERISTICS RELATIVE TO VALUE AT T, = 


IB - TURN ON BASE CURRENT - mA 


FAIRCHILD TRANSISTORS 2N3644 © 2N3645 


WAN | TE 
Lt | delle | 


Ty ~ AMBIENT TEMPERATURE - af 


Test Conditions 


= 10mA Vor = -10 
= 10mA Vor = -10 
= 10mA Vor = -10 
= 10mA Vor = -10 


RISE TIME VERSUS COLLECTOR 


; AND TURN ON BASE CURRENTS 


I~ COLLECTOR CURRENT - mA 


Vout 
TO SAMPLING 
OSCILLOSCOPE 
ty <1nsec 
Zin 20.1MQ 


Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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FT3644 - FT3645 
PNP HIGH-CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


¢ HIGH POWER DISSIPATION. ...... 3.0 WATT AT 25°C CASE TEMPERATURE 
e HIGH VOLTAGE.............. 45 V AND 60 V LVc;, | PHYSICAL DIMENSIONS 
¢ BROAD CURRENT RANGE........ 100 «A TO 300 mA Fe eae esa an 

e HIGH GAIN BANDWIDTH PRODUCT . . . 250 MHz (TYP) f, 

¢ LOW SATURATION VOLTAGE....... 400 mV (MAX) AT 1, = 150 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature , : +125°C 
Lead Temperature (soldering, 10 second time limit) +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 3.0 Watt 
at 25°C Free Air Temperature 0.45 Watt 
Maximum Voltages FT3645 _FT3644 
Vero Collector to Base Voltage —60 Volts —45 Volts 
VeEo Collector to Emitter Voltage (Note 4) — 60 Volts —45 Volts 
Veso Emitter to Base Voltage —5.0 Volts — 5.0 Volts 


NOTES: Alf dimensions in inches 
Leads are gold-plated nickel 
Package is electrically Non- 
conductive material 
Package weight is 0.66 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS | : MAX. UNITS TEST CONDITIONS 

DC Current Gain I, = 100 vA Veg = —10V 
DC Current Gain | I, =1.0 mA Veg = —10V 
DC Pulse Current Gain (Note 5) | I, = 10 mA Vop = —10V 
DC Pulse Current Gain (Note 5) Ik=50mA Veg = —1.0V 
DC Pulse Current Gain (Note 5) I, = 150 mA Vez = —10V 
DC Pulse Current Gain (Note 5) ‘50 | I, = 300 mA Vop = —9.0V 
High Frequency Current Gain (f = 100 MHz) . . I, = 20 mA Voge = —20V 
Collector to Base Capacitance [.=0 Veg = —10V 
Emitter to Base Capacitance IL =0 Veg = —0.5V 

Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 

NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 33°C/Watt (derating factor of 31 mW/°C); junction to ambient thermal 
resistance of 222°C /Watt (derating factor of 4.5 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, Ibi, and Isz2. 


FAIRCHILD 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Voe(sat) 

Voe;(sat) 
CE(sat) 

Vee {sus} 


Vee(sat) 

Vee(sat) 
BE(sat) 
Vigo 

BVcg0 


tore 
lees 


- COLLECTOR CURRENT - mA 


Ic 


120 


hee - DC PULSE CURRENT GAIN 


LUT TU TU TU 


-0.001 


CHARACTERISTICS 


Collector Saturation Voltage (Pulsed, see Note 5) 
Collector Saturation Voltage (Pulsed, see Note 5) 
Collector Saturation Voltage (Pulsed, see Note 5) 


Collector to Emitter Sustaining Voltage FT3645 
(Notes 4 & 5) FT3644 

Base Saturation Voltage (Pulsed, see Note 5) 

Base Saturation Voltage (Pulsed, see Note 5) 

Base Saturation Voltage (Pulsed, see Note 5) 

Emitter to Base Breakdown Voltage 

Collector to Base Breakdown Voltage FT3645 
FT3644 

Turn On Time (Note 6) 

Turn Off Time (Note 6) 

Collector Reverse Current FT3645 
FT3644 

Collector Reverse Current FT3645 
FT3644 


MIN. 


—60 
—45 


—0.8 
—5.0 
—60 
—45 


TYP. 


—0.08 
—0.18 
—0.5 


—0.9 


—1.0 


30 
65 


MAX. 


—0.25 
—0.4 
—1.0 


—1.3 
—2.0 


TYPICAL ELECTRICAL CHARACTERISTICS 


ae CHARACTERISTICS* 


I¢ ~ COLLECTOR CURRENT -mA 


ak 
-0.01 pA 
PEERE CEH 


Vog ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS* 


Veg ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


PULSED COLLECTOR SATURATION 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


pea 


Migs 
itbatth ETON II! 


1 
So 
uw 


Bia RRENT 


VOLTAGE VERSUS COLLECTOR 


CTT CHI LEINNL 
aiiP<tiMMiTNMTTOMIin 
4 cet TN 
CUI EE TTT TTT 
CUTE TTT 


Voglsat) - COLLECTOR EMITTER SATURATION VOLTAGE - VOLTS 


ie ee CURRENT - mA 


*Single family characteristics on Transistor Curve Tracer. | 
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I¢ - COLLECTOR CURRENT - mA 


Ie ~ COLLECTOR CURRENT - mA 


Vpe (sat) - BASE-EMITTER SATURATION VOLTAGE - VOLTS 


TEST CONDITIONS 
I. = 50 mA “Ig = 2.5 mA 
I, = 150 mA I, = 15 mA 
I, = 300 mA Il, = 30 mA 
I, = 10 mA I, = 0 
(pulsed) | 
I, = 50 mA I, = 2.5mA 
I. = 150 mA tp=15mA 
I, = 300 mA I, = 30 mA 
IL = I. = 10yA 
I, = 100 wA [.=0 
Ic =~ 300 mA In, ~ 30 mA 
I = 300 mA, I, ~ 30 mA, |,, ~ —30 mA 
Veg = —50V Veep = 0 
« Veg = —30V Vee = 0 
Veg = —50V Vee = 0 
Veg = —30V Vee = 0 


BASE CHARACTERISTICS* 


Il 

if 
Hil 

LT ‘an 

; Been) eee 


2.0 


e BASE ee VOLTAGE - en 


PULSED BASE SATURATION 


VOLTAGE CInRER pees 


; HEE rt tt 


He tp e+ 


Ie ~ COLLECTOR CURRENT - mA 


logs > COLLECTOR REVERSE CURRENT - pA 


COLLECTOR REVERSE CURRENT — 
VERSUS REVERSE BIAS VOLTAGE 


FAIRCHILD TRANSISTORS FT3644 - FT3645_ 


TYPICAL ELECTRICAL CHARACTERISTICS 


Veg > COLLECTOR TO EMITTER VOLTAGE - VOLTS 


SWITCHING TIME - ns 


- COLLECTOR REVERSE CURRENT - nA 


COLLECTOR REVERSE CURRENT INPUT AND OUTPUT CAPACITANCES CONTOURS OF CONSTANT GAIN 
VERSUS AMBIENT TEMPEATURE VERSUS REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT (f:) 


TN 


A -Tr 


Ta - AMBIENT TEMPERATURE - °C REVERSE BIAS VOLTAGE - VOLTS ; le ~ COLLECTOR CURRENT - mA 
SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS RISE TIME VERSUS COLLECTOR 
‘COLLECTOR CURRENT AMBIENT TEMPERATURE | AND TURN ON BASE CURRENTS 
500 = 3 ; 
ee ae ie 


SWITCHING TIMES - nis 


~~ 
SS 
<< 

| SSR 
Bilis 


<A 
00 = 


Ie - COLLECTOR CURRENT - iA 


Vin = -9.0V 
P.W.= 1.0us 
tr, te<1.0ns 

Zin = 502 


“ss 


Ty ~ AMBIENT TEMPERATURE - ac. Ie ~ COLLECTOR CURRENT - mA 


t,, AND t,,, TEST CIRCUIT 


Vout 


TO SAMPLING SCOPE 
ty < 1.0ns 
Zin = 100kQ 


VIN 
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 2N3646_ 
FAIRCHILD NPN DIFFUSED SILICON PLANAR™ 
EPITAXIAL TRANSISTOR 


HIGH SPEED SATURATED SWITCH 


The 2N3646 is an NPN silicon PLANAR epitaxial transistor designed for memory applications 
to 500 milliamperes, Itfeatures the unique combination of 350 Hz in minimum with a guaranteed 
300 milliampere collector saturation voltage of 0.5 volt. 


PHYSICAL DIMENSIONS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature 3 -55°C to +125°C 

: ° ‘ 3 LEADS 400 MIN. 
Operating Junction Temperature +125°C Maximum 022 ] ] | 
DIA. tf 
Lead Temperature (Soldering 10 sec time limit) +260°C Maximum - 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt | 
at 25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt | y Collector 
Lead No. 3 
Maximum Voltages pe et ceca: 
Package weight is 0.31 gram 
Vcpo Collector to Base Voltage 40 Volts 
Vors Collector to Emitter Voltage 40 Volts 
Vcro Collector to Emitter Voltage (Note 4) 15 Volts 
VEBO Emitter to Base Voltage 5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Characteristic 


Collector Saturation Voltage (Note 5) 0.16 0.2 Volts In = 30 mA I, = 3.0 mA 
Vop (sat) Collector Saturation Voltage (Note 5) 0.18 0.28 Volts In = 100 mA I, = 10 mA 
Vog(st) Collector Saturation Voltage (Note 5) (T Az +65°C) 0.18 0.3 Volts In = 30 mA I, = 3.0 mA 
Vo p (sat) Collector Saturation Voltage (Note 5) 0.39 0.5 Volts Ia = 300 mA I, = 80 mA 
hee High Frequency Current Gain (f = 100 Hz) 3.5 5.5 In = 30 mA Vor = 10 V 
r Charge Storage Time Constant (Note 6) 8.0 18 ns Tn = I51 ~10mA In ~ -10 mA 
C5 Turn On Time (Note 6) 9.0 18 ns In =~ 300 mA I51 ~ 30 mA 
tore Turn Off Time (Note 6) 15 28 ns In ~ 300 mA, Tai 30 mA, I50 =~ -30 mA 
Cc aoe Common Base Open Circuit Output Capacitance 3.3 5.0 pF I, = 0 Vop = 5.0 V 
Cibo Common Base Open Circuit Input Capacitance 6.6 8.0 pF In = 0 Veep = 0.5 V 
ber DC Pulse Current Gain (Note 5) 30 60 120 In = 30 mA Vor = 0.4 V 
her DC Pulse Current Gain (Note 5) 25 55 Ia = 100 mA Vor = 0.5 V 
ber DC Pulse Current Gain (Note 5) 15 Ia = 300 mA Vor = 1.0 V 


Additional Electrical Characteristics on page 2 * Planar is a patented Fairchild process. 


Notes on page 2 
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FAIRCHILD TRANSISTOR 2N3646 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL 


Vo EO (S4St) 


BVEBO 
Vez (sat) 
Vp (sat) 


Vez (sat) 


S) 
Tagg (65 C) 


NOTES: 


CHARACTERISTIC 


Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage 


MIN. TYP. MAX. 


Collector to Emitter Sustaining Voltage (Notes 4 and 5) 15 


Emitter to Base Breakdown Voltage 
Base Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Coliector Reverse Current 


Collector Reverse Current 


40 
40 
5.0 
0.75 0.82 0.95 
0.97 1.2 
1.3 1.7 
0.04 0.5 
0.5 3.0 


UNITS 


Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
LA 
LA 


TEST CONDITIONS 


x x aad a cag 
comma 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


100 pA I, = 
100 pA Ves = 
10 mA I, = 
100 vA In = 
30 mA I, = 
100 mA I, = 
300 mA I, = 
20 V Ves = 
20 V VeB = 


(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C /Watt (derating factor of 5.0 mW/°C). Junction- 
to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse Conditions: length = 300 psec; duty cycle = 1%. 
(6) See switching circuits for exact values of Ta, Iai? and T50° 


TYPICAL ELECTRICAL CHARACTERISTICS 


: COLLECTOR CHARACTERISTICS* 
Be Se eA! 
ee 
: Ese 
ee 
: eee 
S [race EI 
gre 
5 ee | 
1a eee 
Ss 


ts 


hee — FORWARD CURRENT TRANSFER RATIO 


— COLLECTOR-EMITTER VOLTAGE — VOLTS 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


TUT 
Ieee ee 
th eo eee 
er Ti AOI 
Thel- TT ORNTL 


NN 
a i 
i 


Ig — COLLECTOR CURRENT — mA 


* Single family characteristics on Transistor Curve Tracer 


1¢— COLLECTOR CURRENT — mA 


Veg (sat) - COLLECTOR-EMITTER SATURATION VOLTAGE - VOLTS 


cher a 


Voge — COLLECTOR-EMITTER VOLTAGE — VOLTS 


COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 
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“FAIRCHILD TRANSISTOR 2N3646 


TYPICAL ELECTRICAL CHARACTERISTICS _ 


COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


0.5 -—_f fF —_} —_}__}___+___-__1 


es ae (oe 
od 


qT ING 


ILS 
ICC N 


Ices — COLLECTOR REVERSE CURRENT — pA 


Voce — COLLECTOR—EMITTER VOLTAGE — VOLTS 


CONTOURS OF CONSTANT GAIN 
__ BANDWIDTH PRODUCT (fh) 


Rei i". ano eS Roe Gee Ee Gee oe 
SEES © <2 OE Oe On ES PORTED SSE et Ee a 


a 
i 
| 
i 
\ 
. 
A 
C] 
LU 
a 
i‘ 
am 


Ico — COLLECTOR CURRENT -— mA 
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FALL TIME VERSUS TURN ON 
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INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


CAPACITANCE — pF 


REVERSE BIAS VOLTAGE — VOLTS 
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FAIRCHILD TRANSISTOR 2N3646 


TYPICAL ELECTRICAL CHARACTERISTICS 


SWITCHING TIMES 
VERSUS COLLECTOR CURRENT 
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Ton and Torr TEST CIRCUIT 
Vep = -3.0V Vec = +10V 
33. Q las LF 
To Sampling Scope 
paee Rise Time < 1.0 ns 
Input Z ¥ 100k 
Pulse Width 2 240ns : 
te. te < 1.0ns 
Zin = 502 
CHARGE STORAGE TIME MEASUREMENT CIRCUIT 
‘A’ 8902 0.1 uF 
, fen (ais 2 Vout 
0.1uF] 500Q 
Vin@ 
500Q - 910 +6V 
: 10% Pulsé waveform 
V; -4V 
in 
=) V 
18 2 _ 10 | a ae 
Pulse Generator r P 
Vin Rise Time <1 ns 11 V -10V 
Source Impedance = 50Q -9 ? - To Sampling Oscilloscope 
PW 2 300 ns Ziy * 100 kQ 
Duty Cycle < 2% . Rise Time < 1 ns 
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- 2N3688 - 2N3689 - 2N3690 
NPN RF-AGC AMPLIFIERS 


SILICON PLANAR TRANSISTORS 


The 2N3688, 2N3689, and 2N3690 are NPN silicon PLANAR transistors designed specifically for 
commercial RF-IF-AGC applications. They feature high power gain, low noise, and excellent for- | 
ward AGC characteristics in a solid package designed to give maximum mechanical support to 
the transistor chip. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Operating Junction Temperature 
Storage Temperature 
Soldering Temperature 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [Note 2] 
at 65°C Case Temperature [Note 2] 


at 25°C Ambient Temperature [Note 2] 


Maximum Voltages 


Vcso Collector to Base Voltage 


Vceo Collector to Emitter Voltage [Note 3] 


Veso Emitter to Base Voltage 


125°C Maximum 
—55°C to +125°C 
260°C Maximum 


0.5 Watt 
0.3 Watt 
0.2 Watt 


40 Volts 
40 Volts 
4.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


2N3690 
Min. Typ. Max. 


Symbol Characteristics 


Cor 
C., 
NF 
hee 


PG, 
PG, 


Output Capacitance 

Guarded Output Capacitance 

Noise Figure [Note 5] 

High Frequency Current 4.0 
Gain (f = 100 mc) 

Power Gain (f = 45 mc) 29 

Power Gain (f = 200 mc) 


AGC, Automatic Gain Control 8.0 


(f = 45 mc) [Note 6] 


AGC, Automatic Gain Control 


(f = 200 mc) [Note 6] 


rn C. Collector-Base Time Constant 


NOTES: 


(f = 80 mc) 


Min. 


2N3688 
Typ. Max. 


1.1 
0.8 


6.0 
33 


1.6 


2N3689 
Typ. Max. 


1.1 
0.8 


6.0 
33 


1.6 


12 


1.1 1.6 

0.8 

4.0 5.5 
4.0 6.0 


15 18 


9.0 14 
15 


Units 


pf 
pf 
db 


db 
db 
mA 


mA 


psec 


3 LEADS 


022 
016 DIA. 


. 100 


Base 
Lead No.2 


Emitter 
Lead No.1 


NOTES All dimensions in 


PHYSICAL DIMENSIONS 


.215 DIA. MAX 


Collector 


Lead No.3 


mches 


All leads electricatly isolated from case 


TEST CONDITIONS 


le =O 
I; = O 
lc = 4.0 mA 
ic = 4.0 mA 


lc for which P, = 


10 V 
10V 
10 V 
10 V 


= 10V 
Vee = 10 V 
R, —30 db 


in 45 mc test circuit 


Ic for which P, = R2 —30 db 
in 200 mc test circuit 


Ic = 4.0 mA 


Vee = 10V 


Additional Electrical Characteristics on page 2 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); 

junction-to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 
(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 


(4) Pulse Conditions: length = 300 usec; duty cycle=1%. 


(5) f = 200 mec; R, = 100Q; BW = 1.0 mc. 
(6) Additional AGC information on page 2. 
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| ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Symbol 
Hee 
IcBo 


BV cso 


Characteristics 


DC Pulse Current Gain 
[Note 4] 


Collector Cutoff Current 
Icao (65°C) Collector Cutoff Current 


Collector to Base 
Breakdown Voltage 


Veto (sust) Collector to Emitter 


BVeso 


Sustaining Voltage 

[Notes 3 and 4] 
Emitter to Base 

Breakdown Voltage 


7 COLLECTOR CHARACTERISTICS* 


Ie ~ COLLECTOR CURRENT - mA 


Cop ~ OUTPUT CAPACITANCE - pf 


Veg - COLLECTOR - EMITTER VOLTAGE - VOLTS 


OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


4.0 8.0 
Vicg ~ COLLECTOR - BASE VOLTAGE - VOLTS 


"FAIRCHILD TRANSISTORS —2N3688 + 2N3689 + 2N3690 


2N3688 2N3689 2N3690 
Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS 
30 70 30 70 30 lc = 4.0 MA Vee = 10 V 
| 50 50 50 nA k= Ves = 20 V 
5.0 5.0 5.0 wA li: =O Ves = 20 V 
40 40 40 Volts Ic =100HA [=O 
40 40 40 Volts Ilb-=3.0mA | =0 
(Pulsed) 
4.0 4.0 4.0 =O 


TYPICAL ELECTRICAL CHARACTERISTICS 


pe - DC PULSE CURRENT GAIN 


CHARACTERISTICS RELATIVE TO VALUE AT 25°C 


TYPICAL GAIN VERSUS 
COLLECTOR CURRENT 


30 db 


10 
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* Single family characteristics on Transistor Curve Tracer 
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above 4.0 mA at 25°C. 
B. Veg is constant at 25°C. 
C. Condition A at 85°C. 
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CURRENT VERSUS 
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Ta’ - AMBIENT TEMPERATURE - °C 
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- COLLECTOR VOLTAGE - VOLTS 


Vee 


CHARACTERISTICS RELATIVE TO VALUE AT Veg = 20V 


Volts le=100HA Ic 


| CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 


AT 
Ran 


4.0 6.0 8.0 10 12 
le - COLLECTOR CURRENT - mA 


NORMALIZED COLLECTOR CUTOFF 
CURRENT VERSUS 
REVERSE BIAS VOLTAGE 
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FAIRCHILD TRANSISTORS 2N3688 * 2N3689 « 2N3690 


200 MC AGC TEST CIRCUIT 


0.7-7 pf 


Input impedance referred to transistor is 100 2. 


L, = 3 turns #18 wire on 14" ceramic core 


L, = 2 turns #18 wire interwound at cold end with L, 


L, = RFC 


L, = 4 turns .076” diam. silver tubing space wound (¥%” I.D., no core). Output tap at 4 turn from collector end ground 


tap at 2 turns from collector end 


INPUT 
IMPEDANCE (03 
— = 502 


120 - 
130 pf | 


45 MC AGC TEST CIRCUIT 


1:1 0.7-7of 


| 


TL | To 
22/7 uh 1 
0.7-7 pf i 
Wt 
| Ol uf 
40 - ; RFC 
50 pf LK ate uf 
: Veg 510 
= = — = U 
+12V 


T,: 12T #32 bifilar wire on Q2 toroid (u = 115) 
T,: Primary: 10T #36 enameled wire wound on micrometals L-52-6 shielded coil form 
Secondary: 2T #36 enameled wire tightly coupled to primary 


FAIRCHILD 


SEMICONDUCTOR 
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509 
©) ourpuT 


OUTPUT 
IMPEDANCE 
= 50 2 


2N3691 - 2N3692 
NPN GENERAL PURPOSE 


DIFFUSED SILICON PLANAR* TRANSISTORS 


GENERAL DESCRIPTION - The 2N3691 and 2N3692 are NPN silicon PLANAR'transistors in a solid 
package designed to give maximum mechanical support to thetransistor chip. They are designed for 
use in audio and video amplifiers, sync circuits, stereo multiplex, and audio pre-amplifiers. These 
devices are similar to SE 2001 and SE 2002. 


PHYSICAL DIMENSIONS 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 3 LEADS 
Storage Temperature -55°C to +125°C O16 DIA. | | | 
Operating Junction Temperature 125°C Maximum 
Soldering Temperature (10 sec time limit) 260°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [ Note 2] 0.5 Watt 7 Collector 
at 65°C Case Temperature [Note 2] | 0.3 Watt a ee 
at 25°C Ambient Temperature [ Note 2] 0.2 Watt NOTES: All dimensions in inches 

All leads electrically isolated from case 
Maximum Voltages Package weight is 0.31 gram 

VcBo Collector to Base Voltage 35 Volts 

VoKo Collector to Emitter Voltage [Note 3] 25 Volts 

VEBO Emitter to Base Voltage 4.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
Characteristic Min. Max. Units Test Conditions 


DC Pulse Current Gain [ Note 4] 2N3691 
DC Pulse Current Gain [ Note 4] 2N3692- 
fe High Frequency Current Gain (f=100 MHz) 
Vor (sat) Collector Saturation Voltage 
Var (St) Base Saturation Voltage 
ToRo Collector Cutoff Current 
IoRo (65°C) Collector Cutoff Current | 
abe Common-Base, Open-Circuit Output Capacitance 


Vcro (sust) Collector to Emitter Sustaining Voltage 10 mA 
[Notes 3 and 4] (pulsed) 


BV apo Collector to Base Breakdown Voltage | 100 pA 
BV ERO Emitter to Base Breakdown Voltage : | 0 


on on on en ee 
Qu wwANaaAaAA QA 


(See notes on back page) * Planar is a patented Fairchild process. 
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SMALL SIGNAL CHARACTERISTICS (f =1 kHz) 


SYMBOL CHARACTERISTIC 


Input Resistance 

— Output Conductance 

| Voltage Feedback Ratio 
‘Small Signal Current Gain 


50 


: — os : 
S fe ae S 
7 fe : 
5 tA = 0 
“a i cl ws 
z eer =a 
2 = 24 ee ae ee : 
Sh a? alii : 
a —— Se cae ia E 
e ett tN OC 
Oo n 
& 0.1 = 9. 
eerie thy gY 
ie seem soared Te a GCE eH CME Se A 5 
= rae eee ee ee ee = 
iti aa A Oi 2 a 
| le > COLLECTOR CURRENT - mA 
NOTES: 


2N3691 
MIN. TYP. MAX. 


900 1130 

25 35 

1.2 1.25 

40 110 200 100 


SMALL SIGNAL CHARACTERISTICS 


2N3692 
MIN. TYP. MAX. 


145 560 


’ Veg ~ COLLECTOR VOLTAGE - VOLTS 


UNITS 


25°C 


CHARACTERISTICS RELATIVE TO VALUE AT T 


TEST CONDITIONS 


lc = 5.0mA 
lc = 5.0 mA 
lc = 5.0 mA 
lc = 5.0 mA 


SMALL SIGNAL CHARACTERISTICS 


"295 0 25 50 75 100. 125 


T, ~ AMBIENT TEMPERATURE - °C 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C /Watt (derating factor of 5.0 mW/°C); 
junction-to-ambient thermal resistance of 500°C /Watt (derating factor of 2.0mW/°C). 


(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 


(4) Pulse Conditions: length = 300 usec; duty cycle = 1%. 
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GENERAL DESCRIPTION The 2N3693 and 2N3694 are NPN silicon PLANAR transistors designed specifically for 


2N3693 - 2N3694 
NPN AM/FM TYPE 


DIFFUSED SILICON PLANAR TRANSISTORS 


A.M.-F.M. receiver applications. They feature high power gain, high beta, and low collector cutoff current in a solid PHYSICAL DIMENSIONS 


package designed to give maximum mechanical support to the transistor chip. These devices are similar to SE1001 


and SE1002. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 
Operating Junction Temperature 
Storage Temperature 
Soldering Temperature (10 sec time limit) 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2] 
at 65°C Case Temperature [Note 2] 
at 25°C Ambient Temperature [Note 2] 
Maximum Voltages 
Veso Collector to Base Voltage 
Veeco _—~ Collector to Emitter Voltage [Note 3] 
Veso Emitter to Base Voltage 


125°C Maximum 
— 55°C to +125°C 
260°C Maximum 


0.5 Watt 
0.3 Watt 
0.2 Watt 


45 Volts 
45 Volts 
4.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC 


hee DC Pulse Current Gain [Note 4] 
lcso Collector Cutoff Current 
lcBo (65°C) Collector Cutoff Current 
Cobo Common Base, Open Circuit, 
Output Capacitance 
NF Spot Noise Figure [Note 5] 
Acs Available Power Gain (neutralized) 
(f = 10.7 mc) 
Avg Available Power Gain (neutralized) 
(f = 455 kc) 
Ge Conversion Gain (f = 108 mc to 10.7 mc) 
rp C. Collector-Base Time Constant (f= 80 mc) 
BV cso Collector to Base Breakdown Voltage 
Voeo (Sust) Collector to Emitter Sustaining Voltage 
[Note 3] 
BVe8o Emitter to Base Breakdown Voltage 
hte High Frequency Current Gain 
(f = 100 mc) 
NOTES: 


2N3693 2N3694 
Min. Typ. Max. Min. Typ. Max. 
40 160 100 400 
50 50 
5.0 5.0 
3.5 3.5 
40 4.0 
32 32 
55 55 
20 20 
55 55 
45 45 
45 45 
4.0 4.0 
2.0 3.5 2.0 3.5 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); 
junction-to-ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/°C). 


) Pulse Conditions: length = 300 usec; duty cycle = 1%. 


( 
(4 
(5) f = 1.0 mc; R, = 3002. 
(6 
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EMICONDUCTO 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


215 DIA. __ 
MAX. 


~.100 
vy Base 
if 


vo Collector 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Leads are nickel. ; 


Package weight !s 0.31 gram : 


UNITS TEST CONDITIONS 
= 10 mA Vee = 10V 
nA lk =0 Ves = 35V 
pA k=0 Ves = 35V 
of lk =0 Ves = 10V 
db le = 3.0 mA Vee = 10V 
db lc = 7.0 MA Vee = 10V 
db le = 3.0mA Vce = 10V 
db le = 7.0 mA Vee = 10V 
psec lc =10mMA Vee = 15V 
Volts le =O0.1lmA k =0 
Volts le = 10mA ls = 0 
(pulsed) 
Volts lk = OlmA Ie =0 
lc =10MA Vee = 15V 


3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send or Fairchild Publication APP-4. 


) Reference: Gertzis, S. and Basselaers, R.— Characterization of R.F. Transistors for AM/FM Radio Applications. IRE, PGBTR, Trans., Nov. 1962. 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS 
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GAIN CHARACTERISTICS - db 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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Ie - COLLECTOR CURRENT - mA 
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GAIN CHARACTERISTICS VERSUS 
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SMALL SIGNAL CHARACTERISTICS (f=1 KC) 
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Hre Voltage Feedback Ratio 
hte Small Signal Current Gain 


SMALL SIGNAL CHARACTERISTICS 
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SMALL SIGNAL CHARACTERISTICS 


fa 


CHARACTERISTICS RELATIVE TO VALUE AT Vog * 10 VOLTS 


Vee ~ COLLECTOR VOLTAGE - VOLTS 


10-99 


UNITS 


Ohms 
umho 
x10 


CHARACTERISTICS RELATIVE TO VALUE AT T = 25°C 


TEST CONDITIONS 
le =50mA Vee=10V 
=5.0mA Ve = 10V 
le = 50mA Vee = 10V 
= 50mA Vee = 10V 


SMALL SIGNAL CHARACTERISTICS 


T, ~ AMBIENT TEMPERATURE - °C 


FAIRCHILD TRANSISTORS 2N3693 - 2N3694__ 
TYPICAL SMALL SIGNAL COMMON EMITTER ‘Y’’ PARAMETERS 


INPUT ADMITTANCE VERSUS 
, FREQUENCY—OUTPUT SHORT CIRCUIT 
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OUTPUT SHORT CIRCUIT 
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INPUT SHORT CIRCUIT 
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OUTPUT ADMITTANCE VERSUS 
, FREQUENCY — INPUT SHORT CIRCUIT 


OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT— 
INPUT SHORT CIRCUIT 
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1.6 MC TO 455 KC AUTODYNE CONVERSION GAIN TEST CIRCUIT 


Ic = 2.0-3.0 mA 


ADJUST FOR 3 mA I. 


Vee = 10V 


BuTPuT 


TYPICAL GAIN = 42 db 


T1 Miller Coil Form 
Miller vue a 106 Core 
Primary . 
Secondary . 


T2 Miller Coil Form 
Miller Core #30-106 


4 Turns 
#28 Enameled 
Wire 6 


114 Turns 
#28 Enameled 
Wire 


T3 Miller #2032 455 KC Transformer 
Center Core only 


10-100 


T #28 enameled wire 
° 8 T #36 erm wire 


0 Turns : 
#36 Enameled Wire 


FAIRCHILD 


108 MC TO 10.7 MC CONVERSION GAIN TEST CIRCUIT 
Ic = 7.0 mA Vce = 10V 


10.7 mc 


13 SONOQUTPUT 


TRANSISTORS 2N3693 - 2N3694 


10.7 MC NEUTRALIZED POWER GAIN TEST CIRCUIT 
Ic = 7.0 mA Vee = 10V 


1-10 pt 


V J 502 
EE Ol aov INPUT © Tl ©) 6uTpur 
ADJUST FOR 7 mA 1, I 10,7 mc 620 pt ; 
= dU y 
L.0. = 118.7 me 2.4K a At 
351 = 
a 120 ph 
> [ nd 
— = O = = O = 
“Veg +10 V 


TYPICAL CONVERSION GAIN = 20 db 


ADJUST FOR 7 mA I 


T1 2.5 turns #16 tinned copper wire tapped 2 TYPICAL GAIN = 32 db 
turns from Gnd. Coil dia. 36” (inside dia.). 11 Miller Coil F 
T2 4 turns #16 tinned copper wire tapped 34 Miller Core 430-106 
ial dua Cneed ye from Gnd. 4 turns #28 enameled wire tapped 1.5 turns from Gnd. 
é ae ia T2 Miller Coil Form 
MF ice eon 50-106 Miller Core 330-106 
iller Core 7 
: ; Primary ... 10 turns #36 enameled wire. 
primary al tues #36 ecnere a Neut. Sec....5 turns #36 enameied wire (Bifilar). 
econdary .. . 1/3 turns #28 enameled wire. Output Sec... . 1.33 turns #28 enameled wire (Overwind). 
NEUTRALIZED A.M. R.F. AMPLIFIER TEST CIRCUIT 455 KC NEUTRALIZED A.M. 1.F. AMPLIFIER TEST CIRCUIT 
Ik = 3.0 mA Vee = 10V Ic = 3.0 mA Ver = 10V 
2002 
O +10V 
3 OUTPUT 50 @ OUTPUT 
INPUT 
16m © 
15 uv. 


ADJUST FOR 3 mA I. 


TYPICAL GAIN = 46 db 


T1 28 T #36 Nyclad Secondary 


72 


6 T #28 Nyclad Primary 

Miller #80-106 Core 

120 T #40 S.S. Enl. Primary 

40 T #40 S.S. Enl. Neut. Sec. 

7 T #28 Nyclad Output Sec., wave wound 
Bifilar with cold end of Primary. 


Th 
502 INPUT ' 


O 
-20V 
ADJUST FOR 3 mA \ 


TYPICAL GAIN = 55 db 


T1 13 T Primary #26 Nyclad 
54 T Secondary #36 Nyclad 
.043 mh 


T2 Miller Min. |.F. Transformer #2032. 


Miller #30-106 Core 
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FT3722 
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCH 


SILICON PLANAR* EPITAXIAL TRANSISTOR 


HIGH BREAKDOWN. ...:...... LVo¢q = 60 V (MIN) 

e@ HIGH FREQUENCY ........... f; = 300 MHz (MIN) PHYSICAL DIMENSIONS 
¢ FAST HIGH CURRENT SWITCHING . . . t,, = 50 ns (MAX); t,¢, = 100 ns (MAX) AT 500 mA jnscordsncei arth 
OLOW Nia Bae ink aes ale Voejeaty = 0-5 V (MAX) AT 500 mA 

e LOW OUTPUT CAPACITANCE ...... C.,, = 10 pF (MAX) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature —65°C to +125°C 
Operating Junction Temperature 125°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 4.0 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.5 Watt . 
Maximum Voltages and Current 
Vero Collector to Base Voltage 80 Volts . 
Vere Collector to Emitter Voltage 80 Volts He esiecare goupated ache 
Vises Collector to Emitter Voltage (Note 4) . 60 Volts eueacuahe © 
Vesc Emitter to Base Voltage 6.0 Volts ey ree 
Maximum Collector Current (Note 5) 1.0 Amp 


*Planar is a patented Fairchild process. 


‘ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

Veo {sus} Collector to Emitter Sustaining Voltage 60 Volts I. =10mA I, =0 
(Notes 4 and 5) (pulsed) 

VeE(sat) Pulsed Collector Saturation Voltage (Note 5) 0.35 0.5 Volts I, =500mA I, = 50 mA 

Veg (sat) Pulsed Collector Saturation Voltage (Note 5) | 0.25 0.37 Volts = 1, = 300 mA I, = 30mA 

ton Turn-on Time (Note 6) 20 90 ns I, ~ 500 mA I,, ~ 50 mA 

tore Turn-off Time (Note 6) 63 100 ns Io ~ 500 mA, —s I, ~ 50 mA, 

| 7 Ing ~ —50 mA 

hy. High Frequency Current Gain (f = 100 MHz) 3.0 4.0 Ip = 50 mA Vog = 10V 

Co Collector-Base Capacitance 5.5 10 pF I. =0 Vos = 10V 

Cor Emitter Base Capacitance 90 65 pF IL =0 Vee = —0.5V 


Additional Electrical Characteristics on page 2 
‘Notes on page 4 
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= COLLECTOR CURRENT - mA 


SYMBOL CHARACTERISTICS MIN. 
hee DC Pulse Current Gain (Note 5) 40 
hee DC Pulse Current Gain (Note 5) 25 
Nee DC Pulse Current Gain (Note 5) 20 
hee DC Pulse Current Gain (Note 5) 15 
Hee DC Pulse Current Gain (Note 5) 12 
hee(—55°C) DC Pulse Current Gain (Note 5) 15 
Vee(sat) Collector Saturation Voltage (Note 5) 
Vee(sat) Collector Saturation Voltage (Note 5) 
Voetsat) Collector Saturation Voltage (Note 5) 

BE(sat) Base Saturation Voltage (Note 5) 

BE(sat) Base Saturation Voltage (Note 5) 

BE(sat) Base Saturation Voltage (Note 5) 

BE(sat) Base Saturation Voltage (Note 5) 0.86 

BE(sat) Base Saturation Voltage (Note 5) 

CES Collector Reverse Current 
logs(65°C) Collector Reverse Current 
BVcg0 Collector to Base Breakdown Voltage 80 
Boss Collector to Emitter Breakdown Voltage 80 

EBO Emitter to Base Breakdown Voltage 6.0 

hee(—55°C) 20 


COLLECTOR CHARACTERISTICS * 


any COLLECTOR-EMITTER VOLTAGE - VOLTS 


DC Pulse Current Gain (Note 5). 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


TYP. MAX. UNITS 
70 150 
45 
35 
30 
25 
30 
0.15 0.22 Volts 
0.16 0.25 Volts 
0.6 2.0 Volts 
0.62 0.75 Volts 
0.73 0.85 Volts 
0.89 1.1 Volts 
0.91 1.2 Volts 
1.0 1.5 Volts 
0.1 0.5 LA 
2.0 10 LA 
Volts 
Volts 
Volts 


TYPICAL ELECTRICAL CHARACTERISTICS 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


Ie ~ COLLECTOR CURRENT - mA 


COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS sd 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS — Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


* Single Family Characteristics on Transistor Curve Tracer. 
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Vee ~ Ae saeea VOLTAGE - VOLTS 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOUTS 


TEST CONDITIONS 


Io = 100 mA 
I. =10mA 
Ic = 300 mA 
Ic = 500 mA 
I. = 800 mA 
I, = 100 mA 
lc = 100 mA 
Ic =10mA 
I. = 800 mA 
Ic = 10 mA 
Ig = 100 mA 
Ic = 300 mA 
I. = 500 mA 
I, = 800 mA 
Veg = 40V 
Veg = 40V 
Ic = 100 vA 
Ic = 100 vA 
lc= 
Ic = 200 mA 


Vor = 1.0V 
Vee = 1.0V 
Vop = 2.0V 
Veg = 2.0 V 
Vog = 5.0 V 
Veg = 1.0V 
I, = 10 mA 
I, = 1.0 mA 
I, = 80 mA 
I, = 1.0 mA 


I, = 30 mA 
|, = 50 mA 
|, = 80 mA 
Veg = 0 
Veg = 0 

I. = 
Veg = 0 

I; = 100 vA 
Veg == 2.0V 


DC PULSED CURRENT GAIN 
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COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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CAPACITANCE - pF 


TYPICAL ELECTRICAL CHARACTERISTICS 
BASE CHARACTERISTICS * 
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BASE CHARACTERISTICS * 
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Vee ~ BASE-EMITTER VOLTAGE - VOLTS 


COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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INPUT AND OUTPUT CAPACITANCE 
a eSUS REVERSE BIAS VOLTAGE 
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REVERSE BIAS VOLTAGE - VOLTS 


* Single Family Characteristics on Transistor Curve Tracer. 
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logs ~ COLLECTOR REVERSE CURRENT - NA 


Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


Ic - COLLECTOR CURRENT - mA 


BASE CHARACTERISTICS * 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 
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1¢ - COLLECTOR CURRENT - - mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 
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RISE TIME VERSUS COLLECTOR 
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FALL TIME VERSUS TURN ON 
? AND TURN OFF BASE CURRENTS 
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SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


Lose 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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Pett 


SWLTCHING TIMES - ns 


lp. - TURN OFF BASE CURRENT - mA 


50 6 «670 8 W 100 0 10 rt} 50 


STORAGE TIME VERSUS TURN ON 
x AND TURN OFF BASE CURRENT 


Ig, ~ TURN OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
no AND TURN OFF BASE CURRENTS 


- TURN OFF BASE CURRENT - mA 
'B, - TURN OFF BASE CURRENT - mA 


'B, 


00 
'B, - TURN ON BASE CURRENT - mA 


STORAGE TIME VERSUS TURN ON 


AND TURN OFF BASE CURRENT 
7 


B, - TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON AND 


TURN OFF BASE CURRENT — 


tg, ~ TURN ON BASE CURRENT - mA 


SWITCHING TIME TEST CIRCUIT 


—3.8V 


+30V 


oa ae oo See ae — | | 
ee ae Le es ee 
err g PET | 
10 a eae = TO SAMPLING SCOPE 
| Pr tii) op ste 
5.0 5 —— 
oc GEST AO Re HS EE e aS eee eee —_ Lin 2 100k 
Cae: Oi ee ce ae 5 eee ie i ee Vin _ 
ry ies FA | ie net n= *9. 
Cae. t, & ty <1.0ns 
1.005 P.W.~ 1.0ps 
1 2 
I - COLLECTOR CURRENT - mA Ta ~ AMBIENT TEMPERATURE - °C a ee P 
BUTY GSC IE er Ig~ 500mA, Ip ~50mA, Ip, ~—5OmA 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C). Junction to ambient thermal 


resistance of 200°C/Watt (derating factor of 5.0 mW/°C). 
(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
(6) See switching circuit for exact values of Ic, I:, and Is2. 


Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a FairchiJd product. No other circuit patent licenses are implied. 
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ss EN3962 
PNP LOW LEVEL, LOW NOISE AMPLIFIER 


DIFFUSED SILICON PLANAR* Il EPITAXIAL TRANSISTOR 
FOR TEST CIRCUITS AND ADDITIONAL DESIGN INFORMATION SEE FAIRCHILD 2N3962 DATA SHEET 


e ELECTRICAL REPLACEMENT FOR 2N3962 | 
e LOW NOISE - - NF = 10 dB (max) at 100Hz | | PHYSICAL DIMENSIONS 

ae NF = 3 dB (max) at 1kHz ' In accordance with JEDEC (TO-106) outline 
e HIGH GAIN - - h,, = 60 (min) at 1A 
| - - hee = 100-300 at 10yA 
e HIGH BREAKDOWN VOLTAGE - - LV... = 60 Volts (min) 
e EXCELLENT BETA LINEARITY FROM 1A to 50 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperatures —55°C to +125°C 
Operating Junction Temperatures 125°C 
Lead Temperature (Soldering, 10 second time limit) , 260°C 
Maximum Power Dissipation Oe ee 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Waitt | Lead No. 3. 
25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt 
Maximum Voltages 
Vero Collector to Base Voltage -—-60 Volts 
Vero Collector to Emitter Voltage (Note 4) —60 Volts 
Veso | Emitter to Base Voltage —6.0 Volts 


NOTES: Alt dimensions in inches 


Ail leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC : : TEST CONDITIONS 


NF Narrow band Noise Figure (f = 100 Hz) : Vop = —0.5V 
| PBW = 15 Hz 
NF Narrow band Noise Figure (f = 1.0 kHz) ; : Veg = —5.0V 
PBW = 150 Hz 
NF Narrow band Noise Figure (f == 10 kHz) f Veg = —5.0V 
PBW = 1.5 kHz 
NF Wide band Noise Figure Veg = 9.0 V 
PBW = 15.7 kHz 
h-- DC Current Gain Veg = 5.0 V 
hee DC Current Gain | Veg = —5.0V 
he; DC Current Gain © Veg = —9.0V- 
hee DC Current Gain Vop = —5.0V 
he, DC Pulse Current Gain (Note 5) Vogp = —9.0V 
hee DC Pulse Current Gain (Note 5) Veg = —5.0V 
hee(—55°C) DC Current Gain Veg = —9.0V 
he-(—-55°C) DC Pulse Current Gain (Note 5) Veg = —5.0V 
he-(100°C) DC Current Gain Veg = 5.0 V © 


Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL _ CHARACTERISTIC 3 , MIN. TYP. MAX. UNITS TEST CONDITIONS 

BVc80 Collector to Base Breakdown Voltage —60 Volts Io =10uA I; =0 

BV ces Collector to Emitter Breakdown Voltage —60 Volts Ip =10nA I, =0 

Vee (sust) Collector to Emitter Sustaining Voltage (Notes 4 ‘fd 5) —60 Volts Ic = 5.0mA(pulsed) 1, = 0 

BVe3g Emitter to Base Breakdown Voltage —6.0 Volts lp =0 I; = 10 yA 

lees Collector Reverse Current 05 50 . MA Vg = —50V Vep=O 

Ices (100°C) Collector Reverse Current 20 10 uA Voz = —50V Veg = 0 

leBo Emitter Cutoff Current | 10 nA IL =0 Veg = —4.0 V 

Vog(sat) Collector Saturation Voltage —0.1 —0.25 Volts lc =10mA |, = 0.5 mA 

Vo (sat) Collector Saturation Voltage (Note 5) —0.16 —0.4 . Volts Ic = 50 mA I, = 5.0 mA 

Vee (sat) Base Saturation Voltage ; —0./2 —0.9 Volts Ic =10mA I, = 0.5 mA 

Vee (sat) Base Saturation Voltage (Note 5) —0.81 —0.95 Volts Ic = 50 mA Ip = 5.0 mA 

hi. Input Resistance (f = 1.0 kHz) 25 80 17 kO Ip =1.0mA Vop = —9.0V 

Hoe _ Output Conductance (f = 1.0 kHz) 50 19 40 ~ pmbho Ic =10mA ~ Vop = —5.0V 

he Voltage Feedback Ratio (f = 1.0 kHz) 10 x10~* lo = 1.0 mA Vog = —5.0V 

he. Small Signal Current Gain (f =1.0 kHz) 100 300 550 lo =10mA | Veg = —5.0 V 
ea High Frequency Current Gain (f = 20MHz) 2.0 8.0 Ic =0.5 mA Vopg = 9.0 V 
ae Open Circuit Output Capacitance 6.0 | pF =O Veg = —9.0V 

C0 Open Circuit Input Capacitance 16 pF Ic =0 Veg = —0.5V 

NOTES: 


| (1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on application involving pulsed or low-duty cycle operations. ; 

(3) These ratings ‘give a maximum junction temperature of 125°C and junction-to-case ermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C; -junction-to-ambient | 
thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
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SE4001 - SE4002 - SE4010 
NPN HIGH - GAIN, LOW NOISE TYPE 


DIFFUSED SILICON PLANAR* TRANSISTORS 


The Fairchild SE4001, SE4002, and SE4010 are very high beta NPN silicon PLANAR transistors suitable for high gain 
audio pre-amplifier stages and direct coupled circuits. The SE4010 is selected for low noise applications. They also 
feature the solid package designed to give maximum mechanical support to the transistor chip. PHYSICAL DIMENSIONS 


215 | 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures | 3 LEADS 
Operating Junction Temperature 125°C Maximum nic DIA 
Storage Temperature —55°C to +125°C 
Soldering Temperature (10 sec. time limit) 260°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature {Note 2] 0.5 Watt 
at 65°C Case Temperature {Note 2] 0.3 Watt 
at 25°C Ambient Temperature {Note 2] 0.2 Watt 
Maximum Voltages 
Vero _— Collector to Base Voltage 30 Volts 
Vceo Collector to Emitter Voltage [Note 3] 25 Volts NOTES: He nidepriaulielar eee 
Veso Emitter to Base Voltage 6.0 Volts Package weight is 0.31 gram 


ELECTRICAL CHARACTERISTICS 
(25°C free air temperature unless otherwise noted) SE4001 SE4002 SE4010 
SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. UNITS TEST CONDITIONS 


DC Current Gain 60 220 300 200 3501000 200 3501000 lc = 1.0mA Vee = 10V 
DC Current Gain 50 100 lc = 50 uA Vee = 10V 
High Frequency Current Gain : lc = 50 yA Vee = 5.0V 
.(f = 20 MHz) 
High Frequency Current Gain = 2. lc = 1OmA Vee = 5.0V 
(f = 20 MHz) 
Narrow Band Noise Figure | 5 3. le = 30 yA Vee = 5.0V 
{Note 5] 
Vee (sat) Collector Saturation Voltage ; le=10mA Ie=0.1mA 
lcro Collector Cutoff Current l= 0 Vee = 5.0 V 
leso (65°C) — Collector. Cutoff Current le = 0 Ves = 5.0 V 
Coo Output Capacitance : ; k= 0 Vee = 5.0V 
BVcs0 Collector to Base Breakdown Voltage lc = 100wA kk =0 
Vceo (sust) Collector to Emitter Sustaining lc=10mA 1:=0 
Voltage {Notes 3 and 4] (pulsed) 
BVes0 Emitter to Base é le = 100A Ice 
Breakdown Voltage 


NOTES: * Planar is a patented Fairchild process. 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/watt 
(derating factor of 5.0 mW/°C); junction-to-ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/°C). 
(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for 
Fairchild Publication APP-4. 
(4) Pulse Conditions: length = 300 usec; duty cycle — 1%. 
(5) Re = 10 kQ; f= 1 kHz; Power Bandwidth of 200 Hz, 
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FAIRCHILD TRANSISTORS SE4001 e SE4002 e SE4010 


CAPACITANCE - pF Nee - FORWARD CURRENT TRANSFER RATIO 
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SMALL SIGNAL CHARACTERISTICS (f= 1 kHz) 
SE4001 SE4002 - SE4010 


SYMBOL CHARACTERISTIC | | UNITS TEST CONDITIONS 


Input Resistance . kohms Ic = 1.0MA Vce = 5.0 V 
Output Conductance | umho Ie = 1.0mA Vee = 5.0V . 
Voltage Feedback Ratio ts | x10 Ic = 1.0mA Vee = 5.0V 
Small Signal Current Gain lc = 1.0mA Vee = 5.0 V 
Input Resistance ohms Ic = 1.0 mA Ves = 5.0V 


SE4001 @ SE4002 e SE4010 
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FT107C - SE4020 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e LOW 1/f NOISE......... NF = 2.5 dB (TYP) AT 100 Hz; 1.0 kQ 
e HIGH GAIN...........- he; = 100 (MIN) AT 10 “A baths nae ibe 
hee = 150 (MIN) AT 10 mA JEDEC (TO-18) outline 
e LOW SATURATION VOLTAGE... Vee; sat) = 0.2 V (MAX) AT 10 mA/0.5 mA 
e LOW LEAKAGE .......... logo = 2.0 nA (MAX) AT Vo, = 45 V 13504 ‘309014 
| logo = 50 nA (MAX) AT Vo, = 45 V, T, = 65°C (SE4020) | 
logo = 1.0 uA (MAX) AT Von = 45 V, T, = 125°C (FT107€) _ max, 
ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures FT107C SE4020 
Storage Temperatures —65°C to +150°C —65°C to +125°C 
Operating Junction Temperatures +150°C +125°C 
Lead Temperature (Soldering, 10 seconds time limit) . -+300°C + 260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature | 0.86 Watt 0.5 Watt 
- 25°C Ambient Temperature 0.26 Watt 0.2 Watt 
Maximum Voltages | . 
Vero Collector to Base Voltage 60 Volts 60 Volts NOTES: Al dimensions nes 
Vero Collector to Emitter Voltage (Note 4) 60 Volts 60 Volts opocice oe 
Vego Emitter to Base Voltage . 8.0 Volts 8.0 Volts 
Ie Continuous Collector Current 50 mA 20 mA FT107C 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 


Narrow-Band Noise Figure dB Ie =100HA VQ. =5.0V 
(f = 1.0 kHz) R, = 1.0kQ BW = 400 Hz 
Narrow-Band Noise Figure 15 3.0 dB Ig=10HA Va-=5.0V 
(f = 1.0 kHz) R, = 10k2 BW-= 400 Hz 
Narrow-Band Noise Figure 2.5 dB I, =1004A Vo,-=5.0V 
(f = 100 Hz) R, = 1.0k2 BW = 8.0 Hz 
Wide-Band Noise Figure 15 3.0 dB Ie =104A V-=5.0V 
(f = 10 Hz to 10 kHz) R, = 10kQ2 BW = 15.7 kHz 
DC Current Gain 205 Ik=1l0HA VQ =5.0V 
DC Current Gain 245 Io = 100 HA VQ. = 5.0V 
DC Current Gain 290 lo =10mA VQ =5.0V 
DC Pulse Current Gain 310 950 : lo =10mA VQ. =5.0V 
(Note 5) | 7 
hee(—55°C) DC Current Gain 25 Ic =10HA Vo, =5.0V 
he-(100°C) DC Pulse Current Gain 400 1450 Ic =10mA Vo, =5.0V 
(FT107C) (Note 5) oo . 
High Frequency CurrentGain 1.0 2.0 | IL =10mA Vo-=5.0V 
(f = 100 MHz) 


PHYSICAL DIMENSIONS 
in accordance with JEDEC (TQ-106) outline 


Emitter Collector 
Lead No. 1 . Lead No. 3 


Ah, 


te 


NOTES: All dimensions in inches 


Additional Electrical Characteristics on Page 2 Notes on Page 4 Ail leads electrically isolated from case 
a ; Package weight is 0.31 gram Package 


is electrically non-conductive material 


SE4020 


*Planar is a patented Fairchild process. 
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| FAIRCHILD TRANSISTORS + FT107C + SE4020 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS 


logo Collector Cutoff Current 
logo (65°C) Collector Cutoff Current (SE4020) 
Logo (125°C) Collector Cutoff Current (FT107C) 
lego Emitter Cutoff Current 
Collector to Base Capacitance 
Emitter to Base Capacitance 
VeEo(sus) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 
BVors Collector to Emitter Breakdown Voltage 
BV 86 Emitter to Base Breakdown Voltage 
Voe(sat} Pulsed Collector to Emitter Saturation Voltage 
; (Note 5) 
Voe(sat) Pulsed Collector to Emitter Saturation Voltage 
(Note 5) 
Vee(on) Base to Emitter On Voltage 


UNITS TEST CONDITIONS 


I, = 50 mA |, = 5.0 mA 


lo=l0mA . VQ =5.0V 
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** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. HRESE curves are not 
guaranteed but represent with a high degree of. confidence the distributions and correlations to be expected. 
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** In recognition of. the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 


TYPICAL ELECTRICAL CHARACTERISTICS 
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** In recognition ofthe needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. . 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 
SYMBOL CHARACTERISTICS 


Input Resistance | I, = 1.0 mA 
Output Conductance Ic = 1.0 mA 


Voltage Feedback Ratio | I, = 1.0 mA 
Small Signal Current Gain | I. = 1.0 mA 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/°C) for FT107C. A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C) for SE4020. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
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-FT107B ¢ SE4021 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


LOW 1/f NOISE ......... NF = 6.0 dB (TYP) AT 10 Hz, 1.0 ko 
HIGH GAIN...... relachaiee hee = 450 (MIN) AT 10 “A 
fee = 600 (MIN) AT 10 mA 
© LOW SATURATION VOLTAGE . . . Vogj.ax) = 0.2 V (MAX) AT 10 mA/0.5 mA 
LOW LEAKAGE .......... logo = 2.0 nA (MAX) AT Vo, = 30 V 
lego = 50 nA (MAX) AT Vo, = 30 V, T, = 65°C (SE4021) 
lego = 1.0 A (MAX) AT Ving = 30 V, T, = 125°C (FT107B) 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures FT107B SE4021 
Storage Temperatures —65°C to +150°C —65°C to +125°C 
Operating Junction Temperatures +150°C +125°C 
Lead Temperature (Soldering, 10 seconds time limit) +300°C +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 0.86 Watt 0.5 Watt 
25°C Ambient Temperature 0.26 Watt 0.2 Watt \ 
i 45° ; 
Maximum Voltages | As Ss 
Ven Collector to Base Voltage 45 Volts 45 Volts ae 
Vero Collector to Emitter Voltage (Note 4) 45 Volts 45 Volts NOTES: Al diversions in nes 
Vigo Emitter to Base Voltage 8.0 Volts 8.0 Volts Package weights 043 gram. 
le Continuous Collector Current 50 mA 30 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) FT107B 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS — TEST CONDITIONS 


Ro = 1.0kQ2 BW = 400 Hz 


Narrow-Band Noise Figure 

(f = 1.0 kHz) | 
Narrow-Band Noise Figure 1.5 4.0 

(f = 1.0 kHz) | R, =10k2 BW = 400 Hz 
Narrow-Band Noise Figure 2.9 8.0 Ic = 100 HA Vo. =5.0V 

(f = 1.0 kHz) | Ro = 100kQ2 BW = 400 Hz 
Narrow-Band Noise Figure 3.5 lo =100HA Vo, =5.0V 

(f = 100 Hz) R, = 1.0k2 BW = 8.0 Hz 
Narrow-Band Noise Figure 6.0 Io =100HA Vo, =5.0V 

(f = 10 Hz) R, = 10k2 BW = 10 Hz 
Narrow-Band Noise Figure 15 3.0 Ic =10uA VPs=45.0V 

(f = 1.0 kHz) R, = 10k2 BW = 400 Hz 
Wide-Band Noise Figure 15 3.0 lo =10HA Vp =5.0V 

(f = 10 Hz to 10 kHz) Ro = 10kQ2 BW = 15.7 kHz 

DC Current Gain 735 Ib =104A VQ =5.0V 

DC Current Gain 840 | Io = 100A Vo. =5.0V 
DC Current Gain | 960 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-106) outline 
222 


” LEY 


(Note 6) 


Base 


Collector 
-Lead No. 3 


Emitter 
Lead No. 1 


DC Pulse Current Gain © 


950 1550 


lc = 1.0 mA 


Vee = 5.0V 


(Note 5) 

DC Current Gain 

DC Pulse Current Gain 
(FT107B) (Note 5) 

High Frequency CurrentGain 1.5 © 2.6 
(f = 100 MHz) 


h,-(100°C) 


1200 2300 


hy 
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Ic =10mA 


NOTES: All dimensions in inches 
All jeads electrically isolated from case 
Package weight is 0 31 gram Package 
is electrically non-conductive material 


SE4021 


*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS + FT107B - SE4021 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Vee(on) 


logo Collector Cutoff Current 0.1 
lope (65°C) Collector Cutoff Current (SE4021) 1.0 
lopo (125°C) Collector Cutoff Current (FT107B) 0.07 
lego Emitter Cutoff Current 0.005 
Co, _ Collector to Base Capacitance 2.5 
Cor Emitter to Base Capacitance 3:5 
NCES iu Collector to Emitter Sustaining Voltage 45 
(Notes 4 and 5) 
BVces Collector to Emitter Breakdown Voltage 45 
BV 30) Emitter to Base Breakdown Voltage 8.0 
Voetsat) Collector to Emitter Saturation Voltage (Note 5) 0.12 
CE(sat) Collector to Emitter Saturation Voltage (Note 5) — 0.18 
Base to Emitter On Voltage : 0.62 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 


nA I =0 Vog = 30V 
nA =0 Vog = 30V 
vA I. =0 Vog = 30V 
nA IL =0 Veg = 5.0 V 
pF I. =0 Veg = 9.0V 
pF IL =0 Vig = 0.5V 
Volts I, = 5.0 mA I, =0 
Volts In = 10 uA lI, =0 
Volts lIL= I. = 10 uA 
Volt I, = 10 mA I, = 0.5 mA 
Volt I, = 50 mA I, = 5.0 mA 
Volt I, = 1.0mA Vee = 5.0 ¥ 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 
- ACTIVE REGION 
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* Single family characteristics on Curve Tracer. 


** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
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BASE-EMITTER ON VOLTAGE 
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COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT** 
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guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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Rg - SOURCE RESISTANCE - Q 


NF - NOISE FIGURE - dB 


Ay A, ~ SMALL SIGNAL. VOLTAGE AND CURRENT GAIN - dB 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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SMALL SIGNAL POWER GAIN 
VERSUS LOAD RESISTANCE** 
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CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 
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INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


CAPACITANCE - pF 
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COLLECTOR CUTOFF CURRENTS 
VERSUS AMBIENT TEMPERATURE 
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** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 


TYPICAL ELECTRICAL CHARACTERISTICS 


COMMON EMITTER COMMON EMITTER COMMON EMITTER 
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COLLECTOR CURRENT | COLLECTOR-EMITTER VOLTAGE AMBIENT TEMPERATURE 


= 10V 
ioe OkHz 


1.2 


Hi 
| 
1. a 


pS FE 
15 


0 30 


CHARACTERISTICS RELATIVE TO VALUE AT Vor = 10V 
CHARACTERISTICS RELATIVE TO VALUE AT Ta? 25°C 
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** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. : 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 
SYMBOL _ CHARACTERISTICS - | | TEST CONDITIONS 


Input Resistance | Io = 1.0 mA Veg = 10V 


Output Conductance Ic = 1.0 mA Veg = 10V 
- Voltage Feedback Ratio —. 7 I, = 1.0 mA Veep = 10V 
Small Signal Current Gain | I, = 1.0 mA Vog = 10V 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/°C) for FT107B. A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/ °C) for SE4021. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) Normally >90% of the units will have NF less than 11 dB. 
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-FT1O7A - SE4022 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e LOW 1/f NOISE......... NF = 8.0 dB (MAX) AT 10 Hz, 1.0 ko 
e HIGH GAIN............ hee = 900 (MIN) AT 10 “A 
) h,- = 1200 (MIN) AT 10 mA 
© LOW SATURATION VOLTAGE . . . Vc¢,a1) = 0.2 V (MAX) AT 10 mA/0.5 mA | ee 
e LOW LEAKAGE........... logo = 2.0 nA (MAX) AT Vc, = 20 V 195 on. 3390 
logo = 50 nA (MAX) AT V., = 20 V, T, = 65°C (SE4022) : 
logo = 1.0 “A (MAX) AT Vo, = 20 V, T, = 125°C (FT107A) 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures FT107A SE4022 
Storage Temperatures —65°C to +150°C —65°C to +125°C 
Operating Junction Temperatures +150°C +125°C 
Lead Temperature (Soldering, 10 seconds time limit) +300°C +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 0.86 Watt 0.5 Watt 
25°C Ambient Temperature 0.26 Watt 0.2 Watt 
Maximum Voltages | | | 
Vcgo Collector to Base Voltage 30 Volts 30 Volts nN Leads ae gl plated rv 
VeEo Collector to Emitter Voltage (Note 4) 30 Volts 30 Volts Peto wewh S043 gam 
Veo Emitter to Base Voltage 8.0 Volts 8.0 Volts 
Ic Continuous Collector Current 90 mA 90 mA FT10O7A 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS MIN. TYP. 


Narrow Band Noise Figure 
(f = 1.0 kHz) 
Narrow Band Noise Figure 
(f = 1.0 kHz) 
Narrow Band Noise Figure 
(f = 1.0 kHz) 
Narrow Band Noise Figure 
(f = 10 Hz) 
DC Current Gain 900 
DC Current Gain 1000 
DC Current Gain 1200 
DC Pulse Current Gain 1200 
(Note 5) 
he-(—55°C) DC CurrentGain © 300 
he-(100°C) DC Pulse Current Gain 
(Note 5) (FT107A) 
High Frequency Current Gain 2.0 
(f = 100 MHz) 


Additional Electrical Characteristics on Page 2 
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TEST CONDITIONS 


I. = 100 HA 
R, = 1.0 kQ 
I, = 100 vA 
R, = 10 kQ 

I, = 100 HA 
R, = 100 kQ 
I, = 100 HA 
Ro = 1.0 kQ 
Io = 1OHA 

I. = 100 “A 
Ik = 1.0 mA 
I, = 10 mA 
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. PHYSICAL DIMENSIONS 


_ in accordance with JEDEC (TO-106) outline 
Veg = 5.0V | 


BW = 400 Hz 
Veg = 5.0 V 
BW = 400 Hz 
Veg = 5.0V 
BW = 400 Hz 
Veg = 5.0 V 
BW = 10 Hz 
Veep = 5.0 V 
Veg = 5.0 V 
Vere = 5.0 V 
Vee = 5.0V 


3 LEADS 
.019 
016 DIA. 


-100 Base 


Lead No. 2 


Emitter eG 
= Lead No. 1 0 Lead No. 
Vee = 5.0V 


Veg = 5.0V 
Veg = 5.0V 


NOTES: Alt dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 


Notes on Page 4 


SE4022 


*Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS MIN. TYP. 


Collector Cutoff Current 
Collector Cutoff Current (SE4022) 
Collector Cutoff Current (FT107A) 
Emitter Cutoff Current 
Collector Base Capacitance 
Emitter Base Capacitance 
Veo (sus) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 
BV cps Collector to Emitter Breakdown Voltage 
BV eso Emitter to Base Breakdown Voltage 
Vee {sat} Pulsed Collector to Emitter Saturation Voltage 
(Note 5) 
Voe(sat) Pulsed Collector to Emitter Saturation vollage: 
(Note 5) 
Vee(on) Base to Emitter On Voltage 


UNITS TEST CONDITIONS 


Vog = 20V 
Veg = 20V 
Veg = 20V 
Vip = 9.0 V 
Veg = 9.0 V 
Veg = 0.5 V 
I, =0 

I, = 0 

[- = 10 HA 
I, = 0.5 mA 
I, = 5.0 mA 


TYPICAL ELECTRICAL CHARACTERISTICS | 


DC PULSE CURRENT GAIN 


COLLECTOR CHARACTERISTICS* VERSUS 
ACTIVE REGION 2 COLLECTOR CURRENT** 
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* Single family characteristics on Transistor Curve Tracer. 


** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
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guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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FAIRCHILD TRANSISTORS - ‘FT1O7A - SE4022 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 
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SMALL SIGNAL VOLTAGE AND 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 
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Vegs Veg ~ REVERSE BIAS VOLTAGE-VOLTS 


COLLECTOR CUTOFF CURRENTS 
VERSUS AMBIENT TEMPERATURE 


T, ~ AMBIENT TEMPERATURE-°C 


** In recognition of the needs of computer aided design, correlation and distribution information is stiown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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FAIRCHILD TRANSISTORS ¢ FT107A + SE4022 
TYPICAL ELECTRICAL CHARACTERISTICS 


COMMON EMITTER COMMON EMITTER COMMON EMITTER 
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** In recognition of the needs of eet aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 


SYMBOL CHARACTERISTICS. | | - TEST CONDITIONS 


input Resistance 


Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 


NOTES: _ 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/°C) for FT107A. A maximum junction temperature. of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 5.0 mW/°C) for SE4022. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
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PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTOR 


HIGH BETA (h,-).....- fat Gt Sean bane 70 TO 200 AT 10 mA 


e 

e HIGH FREQUENCY (f,)........2.26. 400 MHz MIN. AT 10 mA PHYSICAL DIMENSIONS 

e EXCELLENT R.F. PERFORMANCE (r,’C.) . . . 50 ps MAX. In accordance with JEDEC (TO-106) outline 
e LOW CAPACITANCE (C,,.) 2-2-2 ee eee 4.5 pF MAX. : 

e LOW NOISE (100 MHz N.F.)......... 6.0 dB MAX. 

* HIGH VOLTAGE (LV,.5).- 2-2 ee ees 40 VOLTS MIN. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature _ — +125°C 
Lead Temperature (Soldering, 10 second time limit) +260°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 0.5 Watt : aul : 
at 25°C Ambient Temperature [Notes 2 and 3] 0.2 Watt ean 
Maximum Voltages and Current 
Vcso Collector to Base Voltage — 40 Volts 
Veco —— Collector to Emitter Voltage [Note 4] — 40 Volts 
Veso Emitter to Base Voltage — 5.0 Volts 
le Collector Current 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


NOTES: Alt dimensions in inches 


All leads electrically isolated from case 


Package weight is 0.31 gram. Package 
is electrically non-conductive material 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

hee DC Current Gain 40 70 1. = 100 vA Vee = —1.0V 

hee DC Current Gain 60 100 Ic = 1.0mA Vee = —1.0V 

hee DC Pulse Current Gain [Note 5] 70 150 200 lc = 10mMA Vee = —1.0V 

hee DC Pulse Current Gain [Note 5] — 15 30 ~~ Ie = 50mA Vee = —1.0V 

Vee (sat) Collector Saturation Voltage —0.07 —0.13 Volts le =1.0mA Is = 0.1 mA 

Vee (sat) Pulsed Collector Saturation —0.1 —0.14 Volts le=10mA Ils=1.0mA 

Voltage [Note 5] 
Voce (sat) Pulsed Collector Saturation —0.2 —0.3 Volts l= 50mA JI, =5.0mA 
Voltage [Note 5] 
Vee (sat) Base Saturation Voltage —0.65 —0.75 Volts lce=10mA l=0.1mA 
Vee (Sat) ae a Saturation Voltage —0.7 —0.77 —0.9 Volts le=10mA Is=1.0mA 
ote | 
Vee (Sat) ae Base Saturation Voltage —0.88 —1.1 Volts le=50mA 12 =5.0mA 
ote 

ton Turn On Time [Note 6] 20 40 ns lc =~ 50mA le, = 5.0 mA 

tote Turn Off Time [Note 6] 95 150 ns Ic ~ 50mA he = ee i ‘ 
| , = —5.0m 

Nite High Frequency Current Gain 4.0 5.5 Ic = 10 mA. Vee = —20V 

: (f = 100 MHz) 


Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0 mW/ °C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, Ib: and Iz. 

(7) Power Bandwidth of 15.7 kHz with 3 dB points at 10 Hz and 10 kHz. 
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FAIRCHILD TRANSISTOR 2N4121 | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
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Vceo (sust) Collector to Emitter Sustaining l-=10mA [,=0 
| Voltage [Notes 4 and 5] (pulsed) 
BV cto Collector to Base Breakdown : | lc=10yA [=O 
Voltage 
BV ces Collector to Emitter Breakdown lc=10yA Vee = 0 
Voltage 
BVeso Emitter to Base Breakdown l=0 le = 10 uA 
Voltage 
Ices Collector Reverse Current Vce = —30V Vez = 0 
Ices (65°C) Collector Reverse Current : 
Cobo Open Circuit Output Capacitance Vos 
ibo Open Circuit Input Capacitance Vee 
r’ C. Collector-Base Time Constant | c=10mA Ve 
(f = 80 MHz) 
NF Noise Figure (f = 100 MHz) Ic = 1.0 mA Vce 
Rs = 1002 BW 
NF Noise Figure [Note 7] lc = 100 pA Vee 
, Rs = 1.0 kQ 
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Sampling Scope 


Rise Time < 1 ns 
Input Z = 100 k& 
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FAIRCHILD TRANSISTOR 2N4121 
TYPICAL COMMON EMITTER ‘'Y’’ PARAMETERS 
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SMALL SIGNAL CHARACTERISTICS (f = 1 KHz) 
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Output Conductance 
Voltage Feedback Ratio 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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-2N4248 + 2N4249 + 2N4250 
_ PNP LOW LEVEL, LOW NOISE AMPLIFIER 


DIFFUSED SILICON PLANAR II TRANSISTORS 


e LOW NOISE FIGURE--2.0 dB (MAX) at 1.0 kHz | 
e@ HIGH CURRENT GAIN -- 250-700 at 100 WA | | : PHYSICAL DIMENSIONS 
e HIGH BREAKDOWN —- 40 and 60 VOLTS (MIN) LV cco | | 
@ EXCELLENT BETA LINEARITY FROM 1 ,A to 50 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
MAXIMUM TEMPERATURES 


Storage Temperatures —55°C to 125°C 

Operating Junction Temperatures 125°C 

Lead Temperature (Soldering, 10 seconds time limit) 260°C 
MAXIMUM POWER DISSIPATION 

Total Dissipation at 25°C Case Temperature INotes 2 and 3] 0.5 Watt 

_ 25°C Ambient Temperature [Notes 2 and 3] 0.2 Watt - 2 
2N4248 | Collector 

MAXIMUM VOLTAGES | | 2N4250 2N4249, | ees 

Veso _—- Collector to Base Voltage — 40 Volts — 60 Volts ner ee ey ees 

Vceo Collector to Emitter Voltage | _ —40 Volts — 60 Volts Al leads electrically isolated from case 

Veco Emitter to Base Voltage 5.0 Volts —5.0Volts | ee 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 


2N4248 2N4249 2N4250 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
NF Narrow Band Noise Figure 0.7 0.7 3.0 05 2.0 do le = 20 nA Vee = —5.0V 
(f = 1.0 kHz) [Note 6] . 
NF Wide Band Noise Figure [Note 7] 1.0 10 3.0 07 2.0 dB ole = 20ypA Vee = —5.0V 
NF Narrow Band Noise Figure 0.8 0.8 3.0 0.7 2.0 dB le = 250 vA Vee = —5.0V 
(f = 1.0 kHz) [Note 8] 
hee DC Current Gain | 90 190 300 le = 10 uA Vee = —5.0V 
hee DC Current Gain 50 100 100 240 300 250 350 # 700 lc = 100 vA Vee = —5.0V 
hee DC Current Gain 50 110 100 250 250 350 | lc = LOMA Vee = —5.0V 
hee ~ DC Pulse Current Gain [Note 5] 50 120 100 280 250 350 lc = 10MA Vee = —5.0V 
BV cso Collector to Base Breakdown Voltage -40 60 — 40 Volts Ic=10pA k=O 
BV ces Collector to Emitter Breakdown Voltage - 40 -60 —40 — Volts Ie = 10 yA 
Vceo (sust) Collector to Emitter Sustaining Voltage -40 ~60 —40 Volts Ic =5.0mA |, = 
[Notes 4 and 5]. (pulsed) 
BVBo Emitter to Base Breakdown Voltage  -5.0 ~5.0 —5.0 7 Volts Ie = le = 10 yA 
lcso Collector Cutoff Current 10 10 10 nA = Vee = —40V 
Ico (65°C) Collector Cutoff Current 3.0 3.0 | 3.0 BA le = Ves = —40V 
lego Emitter Cutoff Current 20 20 20 nA lc = Vez = 3.0 V 
Vee (sat) ee ees Saturation Voltage —0.25 — 0.25 — 0.25 Volts Ic=10mA_ ls =0.5mA 
[Note | 
Vee (sat) ae ae Saturation Voltage -0.9 —0.9 — 0.9 Volts Ic=10mA 1, =0.5mA 
ote | 
hte a Saree Gain 50 100 250 550 250 350 800 lc = 10mA Vee = —5.0V 
= |, Z 
Nte High ee ees Current Gain 2.0 | 2.0 2.5 Ie = 0.5 mA Vee = —5.0V 
— Z Mae oH ; ; ; ; 
Cobo Open Circuit Output Capacitance 6.0 6.0 6.0 pF e=0 Ves = —5.0V 
Cibo Open Circuit mee Capacitance 16 16 16 pF lc = 0 x = 0.5V 
spee'notes.on back page) | * Planar is a patented Fairchild process. 
—-AIFRCHILCo 
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FAIRCHILD TRANSISTORS 2N4248 ¢ 2N4249 ¢ 2N4250 


COLLECTOR CHARACTERISTICS 


pA 


‘J 


| 
ta 


e 


LhA 
MA 
\ 


Ie - COLLECTOR CURRENT - 


TANIA ALAN 
CAAA 


ae 


0 --10 -20 -50 


- COLLECTOR-EMITTER VOLTAGE 


8 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 


- VOLTS 


= 
A ON 
|_| 


- COLLECTOR-EMITTER VOLTAGE 


Ni anlaaii 


rll 


AIA 
eae 


al 
Vi, | 
RA 


f 


74 
2. 


a A 
La 
Eanes 


TO ACT AC IN 


\ 
ce 


\ 
a 
a 
ELEC 


- COLLECTOR CURRENT - WPA 
NINES 
CTCVALN X, 


al 
Sie e ee 


Ie - COLLECTOR CURRENT - 


".004uA 


0 -10 “20 -30 
Veg ~ COLLECTOR-EMITTER VOLTAGE - 


“40 -50 
VOLTS 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 


3 


- VOLTS 


- COLLECTOR-EMITTER VOLTAGE 


2) ae 
LAL I : 
meen 
Wil 
IN 
SN 
— 


pe A 
CXC INE NS anv A 
PN IN INET 


AISI 


COLLECTOR CURRENT - 


oe 


4 
| 
100 


Ie : mA 


VOLTS 


CAPACITANCE 


Ty = 25°C 


7A) 
7 Cll 


TYPICAL ELECTRICAL CHARACTERISTICS 
2N4248 © 2N4249 | 


COLLECTOR CHARACTERISTICS 


Senjese 6S aia 


Th 


mA 


ia 


rl 
LA 
eZ 
zs 
is 
is 
7 


r 


Li \ Po a 
8 
Rc 
° 


VAN 
EN NS 
- COLLECTOR CURRENT - 


| 
CCC 
I 
ania 


nem 
| He 
LE 


- VOLTS ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


Vee 
INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


COLLECTOR AND BASE 
SATURATION VOLTAGE VERSUS 
COLLECTOR CURRENT 


VOLTS 


SATURATION VOLTAGE - 


-20 
VOLTS 


REVERSE BIAS VOLTAGE le - 


Veg» Yop - 


TYPICAL ELECTRICAL CHARACTERISTICS 
~2N4250 


~ COLLECTOR CHARACTERISTICS 


= 5°C 


>" 
Re 


- COLLECTOR CURRENT - mA 


«@ 


” 


mA 


\ 


IN | 


AERREEE 


ee 
az 


a 


Ie 


~4 50 
- COLLECTOR-EMITTER VOLTAGE - VOLTS 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
_ REVERSE BIAS VOLTAGE 


Voe 


COLLECTOR AND BASE 
SATURATION VOLTAGE VERSUS 
_. COLLECTOR CURRENT 


Come eae : 
: Lael 
val 
=. 
4 Pealteseat ee “4 
aged eae ey 2 
1 ‘ - - i had { an! he 
ee ee eee 
eS lead! ee eee Jae eat 
| : © 
Saoh te | S fal all Ci meee 
XGnnn “ICCC oh 
—  , 
ie SPR Rew 
4.0 \ ne ecreeh: 2 -0,2 Be 
ptt | P&L LT veces | 
se | pod ese Oa a 
0 -40 -&0 -l -16 20. are 10 ery, 50 


Veg Veg ~ REVERSE BIAS VOLTAGE - VOLTS - COLLECTOR CURRENT - mA 


te 


40-121 


ee a 
Clie Cae eae 


- DC PULSE CURRENT GAIN 


.. 100 
a 


- DC PULSE CURRENT GAIN 


~ pA 


~ COLLECTOR CUTOFF. CURRENT 


LINN 


DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 


li HIE srr 
(ga Ss EG 


i 
Le TL LLL TT 
EAE 


~ COLLECTOR CURRENT - 


500 


3 


3 


3 


mA 


Ic 


COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
0 


nal) ES LISTERS aes ae 
vi ai ane 

7 Guns ae ae 
ea ee ee ee 
Be ee fe el 

4 -— Zc 
aw aa 
i nara 

01 , eee 
7 pec 


- AMBIENT TEMPERATURE - °C 


DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 
500 


HI rrcee TTT 
0.01 0.1 1.0 10 


0 
0.001 50. 


8 


8 


3 


mA 


Io > COLLECTOR CURRENT - 


_. COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATUR 


< 
oO 
w 


iti 
NUT 
IN 


i 
ELATEEE 


tn 


HUILLTIN 
A 


25 50 1 100 13 
- AMBIENT TEMPERATURE - °C 


f - FREQUENCY - Hz 


- COLLECTOR CURRENT - 


STS em ee 
25 : = {Fat XSI Zo a SA 
Bia mt 7 | Tt | NY de Bu | a a ee i ee * 
=n ae 4 S zn ie 
oo LT/| /\" & ae i aed bc Sof || aaa eet aS a 
r-4 ee a Eee eee tee | ae = Wa > ae a ee Eh 
oS r= ees Eee ee Res BS ee — a Sc eee eet See | ee 
-2 5 ee ae ee eee | -2 | . peel Sees meee Fe || ake 
g ne ; 3 ) 
23 . oe 23 [1] oe ee ee 
= ; cg eee SC a || ae ne > ae eee ee |, 
= a z A ee ee ee 
Sf ee re Ie of a Se 
Oz Se So elit Og a — i OO | 
z . 3S e2e | 3 at ae se{ [| | | ia 
S re a eee ae St xi 4 Li o = 
Boe a | eR eed ii 
S83 Es oH E ——— reli 
zZ -B =f | 
eee aS ER SS age 5 0 i i it 
ae Hest ee eS 10 ca ee 
. © “ A 
3 Ee, SSaagF s Bay ts ee! 
°S) Zu 7 A d rs es Re es Re a oO Zu of AAs as ee eee ip 
- S34 SW WA = | | | | AY/ i, FF 8s ay yy MA Hs | | | UAE I 
Hs are od lee io a 
a oe 4 S a OM a A SE a = A : te 3s 
uw 6S LAWels 2 ca os we ES “ianilive 3 ta ce 
Asti || 8 a aa ae ae SU LAL Yee cl 8 ee a ae ee 
= Ze PA = : x a be ZS wil aga ae . in aL Zo = = 5 
[ ae ] a 4 om e e Ky ° ce ot oo oe < w 
< #* HIE MtiZtatie Pe = =A IZA : o> = nano ion = 
Co : : : . La ae : 2 CF SWHO JONVISISIY JIYNOS Lad z ; 
al SWHO - 30NVISIS3Y 39uno0s - Sy mi ; =z ala : wo | = = 
Sze TY, 88 Peg $e eI Vay: & HEE 
< — fi | A ree 
=” 32 VF df ge ESE esas a TTT 
= Le ty pong — — iL. f - a s . 
GBA: 3 8 Baws es pts 
as i 4 = » 
a 88 = 35 -, 2 ssHiVrr rcs s8 I. 
ti oa : te ae tole ee a se a a 2 a7? SRRSEE 4at tt “ 
J “A =, ° WZ 3 _ és = Ty tT We % AAS 2 ma) piace ree 
a Se ty so = o —- OAH y sf \ als 3 S2 ae BEECH = 
1: FE S agivameeet EU erir 
Oo. =e 6 es == A. eo AE ms Ss = : a a | 3 
oo Sc Of At AGM © = a 
a OS rinameayiiiaak . " ask a “= if e-8| = 
— 7 =< 4 = 
= LIK AALS % s oe 7 slg ap - 3UN9ld ISION - 4N 
ae 7 : 
= oe s = it : Abivee-- Sadun wee aoe: ee TS a - JOVLTOA ISION INdNI INSIWAINDS - 242/ 
Oo 
VAL, od 
w : ost : w A see 
BS SHA . wig : ES SAF ma 
ee Cty yn | Sas : i AAW HHA | sss 
Be A 8 aes 2 68S Kk Vile! es 
” pes ” 
im = A SY S JAA) 3 = = = 5% 7 = : = = = 
Se a yur yy 2. =8365 a nn. ae Zi 2 =29 
25 riigaianie due s ESE 23 HT Lif) Bee 
— /| IAS 33 26 2 Sa 7 Z “| jes =o 
ESV VV 7°38 Sue g £z ys Se 
Ss A Asda, ® Bae ; gs Att AA | See 
Oo 8 1 
oe nn A 0 a i. » B38 ce es CIT AA. BS 
HUN A 3 = a AL ALI ge 


00 k 


ones 2 . z ‘ 7 u 
SWHO - JONVISISIY 394¥N0S. - Sy Asana y9unos - sy ZH [yd - IN3YYND ISION LNANI INFIVAIND] - 2°! 


- OHMS 
10-122 


- SOURCE RESISTANCE 


Rs 


mA 


I¢ 


FAIRCHILD TRANSISTORS 2N4248 ¢ 2N4249 e 2N4250 


SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 


2N4249 2N4250 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
Input Resistance 25 80 17 6.0 10 20 kQ lc=10mA Vee= —5.0V 


Output Conductance 5.0 19 40 5.0 25 50 umho ) =lc=10mA Vee = —5.0V 
Voltage Feedback Ratio 10 10 X104 [e=1.0mA Vee = —5.0V 
_ Small Signal Current Gain 100 250 550 250 350 800 lc=1O0mA Vee = —5.0V - 


TYPICAL ELECTRICAL CHARACTERISTICS 
2N4248 * 2N4249* 2N4250 


COMMON EMITTER 
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CHARACTERISTICS RELATIVE TO VALUE AT Vog=-5.0V 
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CHARACTERISTICS RELATIVE TO VALUE AT Ty = 25° 


CHARACTERISTICS RELATIVE TO VALUE AT Ic = 1.0mA 
ir tT ory a NTT 
PTT Tre TN TT 
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- COLLECTOR CURRENT - mA © 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low-duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5, 0 mW/°C); ‘junction to ambient thermal resistance 
of 500 °C/Watt (derating factor of 2.0 mW/°C). 

(4) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 

(6) Re = 10 k&, Power Bandwidth of 150 Hz. 

(7) Re = = 10 kQ, Power Bandwidth of 15.7 kHz with 3.0 ab points at 10 Hz and 10 kHz. 

(8) Rg = 1.0 kQ, Power Bandwidth of 150 Hz. 
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—  2N4257 - 2N4258 
PNP ULTRA HIGH-SPEED LOGIC SWITCHES 


SILICON PLANAR‘II EPITAXIAL TRANSISTORS 


FEATURES 
e LOW STORAGE TIME — r, = 20 ns (Max). PHYSICAL DIMENSIONS 
e LOW CAPACITANCE —C... = 3.0 pF (Max), Ci, = 3.5 pF (Max). 

e HIGH FREQUENCY — f, = 700 MHz (Min). 

e LOW SATURATION VOLTAGE — Vc: (sat) = —0.15 V (Max) @ Ic = 10 mA 


* Planar is a patented Fairchild process. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature , | + 125°C Maximum 
Lead Temperature (Soldering, 10 seconds time limit) + 260°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperatures [Notes 2 and 3] 0.5 Watt 
at 25°C Free Air Temperature [Notes 2 and 3] 0.2 Watt 
Maximum Voltages 2N4257 2N4258 a aye ales 
Vcso Collector to Base Voltage — 6.0 Volts —12 Volts 
Vcto Collector to Emitter Voltage [Note 4] — 6.0 Volts — 12 Volts 
Veso Emitter to Base Voltage —4.5 Volts — 4.5 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N4257 2N4258 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Charge Storage Time [Note 6] | Ic 10mA |, ~ 10 mA 
Ise ~~ —10mA 
Turn On Time [Note 6] | : ; Ic 10mA |, ~ 1.0 mA 
Turn Off Time [Note 6] | | Ic 10mA Is, ~ 1.0 mA 
les =~ —1.0mA 
Nte High Frequency Current Gain (f = 100 MHz) 0 le = 10mMA Vee = —5.0V 
hte High Frequency Current Gain (f = 100 MHz) ; c= 10mA Vee= —10V 


Cobo Common Base, Open Circuit ; : i : Voe = —-5.0V I: 
Output Capacitance 


Cito Common Base, Open Circuit : Il=0 Ves = —O0.5V 
Input Capacitance 


Hee DC Pulse Current Gain [Note 5] lc =1.0mA Vee = —0.5V 
Nee DC Pulse Current Gain [Note 5] lc =10mMA Vee = —0.3V 
hee DC Pulse Current Gain [Note 5] le =50mA Vee = —1.0V 
Vee (sat) Pulsed Collector Saturation Voltage [Note 5] : —0.08 —0.15 Volts Ic-=10mA 1,=1.0mA 
Vee (sat) Pulsed Collector Saturation Voltage [Note 5] : —0.2 —05 Volts Ie=50mA Ile=5.0mA 


v 
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FAIRCHILD TRANSISTORS 2N4257 + 2N4258 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Vee (sat) 

Vee (sat) 

Ices 

loes 

Ices (+65°C) 
Ices (+ 65°C) 
Vero (sust) 
BVe8o 

BV ces 

BV ceo 


CHARACTERISTIC 


Pulsed Base Saturation Voltage [Note 5] 
Pulsed Base Saturation Voltage [Note 5] 


Collector Reverse Current 
Collector Reverse Current 
Collector Reverse Current 
Collector Reverse Current 


Collector to Emitter Sustaining Voltage [Notes 4 and 5] 
Emitter to Base Breakdown Voltage 

Collector to Emitter Breakdown Voltage 

Collector to Base Breakdown Voltage 


— TYPICAL ELECTRICAL CHARACTERISTICS | 


2N4257 


COLLECTOR CHARACTERISTICS* 
10 


a COLLECTOR CHARACTERISTICS* 


2N4257 2N4258 
MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
—0.8 —0.88 -0.95 -—0.8—0.88 —0.95 Volts Ic=10mA I,=1.0mA 
—116 —1.5 —116 —15 Volts Ie=50mA Ilk=5.0mA | 
0.02 10 nA Vee = —3.0V Vee = 0 
0.02 10 nA Vce = —6.0V Vee = 0 
03° 5.0 uA Vee = —3.0V Voc = 0 
0.5 5.0 pA Vee = = — 6.0 V Vee = 0 
—6.0 —12 Volts Ic =3.0mA 1,=0 3 
—4.5 —45 Volts Ic =0 te = 100 vA 
—6.0 mY Volts Ic=100~A Ve=0 
—6.0 —12 Volts Ie=100uvA I: =0 
2N4258 


ae COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 
- 50 


VATA 2h il| Ge eee Ea pia “y 
< A nes “i. 
vas] y VAAN | gl | 1 eee ZL | ‘is 
a A os “Ce ZN 3 iy 
daa om ey MT WA 
: ttt Dek : Za 
SZ Re iat 2 | Ht, =2°e : a 
: ae, HE S f| | | 3 eae 
we Le noo : 7 = 
L eee 

ee zee ! : 

0 ~4.0 8, 0 -16 -20 0 -8.0 -12 -16 -2 


Veg ~ COLLECTOR-EMITTER aie VOLTS 


_,_ GOLLECTOR CHARACTERISTICS* : 


WAZA 
VLE} Lt 


VEZ AH 
f Parana 
| War, “TA TIL 
cavariie 
auecaatee 

cannae 


~8.0 


- COLLECTOR CURRENT - mA 
I - COLLECTOR CURRENT - mA 


lc 


Vog ~ COLLECTOR-EMITTER VOLTAGE ~ VOLTS 


7 COLLECTOR CHARACTERISTICS* 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


| Pe COLLECTOR CHARACTERISTICS* 


foukoo Ree 


0 8.0 2 
Vor - Olan EMITTER aus ie 


DC PULSED CURRENT GAIN. 
VERSUS COLLECTOR CURRENT 


160 
eT 
He ae 
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S S 
re 2 
ANE wt Lt LA || § 
80 ‘ee hs = -0.1 a 3 
5 SS 4 
: iy LY: Biin=—<6 Hl : =e 
2 Q 0.05 -— a eB 
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4 TIL a Seas ie AHS 
<= i ‘ con 
20 ee : 
PHT LY LH UU 8 Samia CHC CHIC 
0 > -0.01 o 
-0, -1,0 -0.1 00 “0.1 


Ie ~ COLLECTOR CURRENT - mA 


* Single family characteristic on Transistor Curve Tracer. 


Vog ~ COLLECTOR -EMITTER VOLTAGE - ‘VOLTS 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


a 
Hh 6 : 


HEHE : 


le 7 COLLECTOR CURRENT - mA 


50 
-] uk 
z a ae ae 2Z 7 
7 3 CZzEssS 
| EE Ze 
2 : ae al tt/jsa eT “0.3 mA 
= 3 | yf oe ~0.2 mA 
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0 “0.1 -0.2 -0.3 -0.4 -0.5 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


DC PULSED CURRENT GAIN 
VERSUS COLLECTOR Mdctinaald 


Ve 7 COLLECTOR CURRENT - mA 
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a 
HI m i 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


COLLECTOR SATURATION VOLTAGE 


" COI a 


VERSUS COLLECTOR CURRENT — 


Fe Be Be TA 


le - COLLECTOR CURRENT - mA 


FAIRCHILD TRANSISTORS 2N4257-2N4258 s—i‘*~*C*' 


TYPICAL ELECTRICAL CHARACTERISTICS 


_ ‘ 7 } BASE SATURATION VOLTAGE 
og PASE CHARACTERISTICS jo____BASE CHARACTERISTICS* 5 VERSUS COLLECTOR ee 


( . 

SAHA lee aule 3 
gee _ 7” CoE 
ee ; : HH cation TZ 
é Pe a 3 ac Hl a LS 
Ss COCA 5 g Cot Jf 

Sa ie 
eC TCO TT] og : 
en iiinn oii he aed a 
dh ee 4 I 5 
eee aie 
-0.8 -1.2 -1.6 -2.0 0 -0.4 -0.8 -1,2 -2.0 0.1 -0.2 -0.5 -1.0 -2.0 -5.0 10 20 50 100 
Veg ~ BASE-EMITTER VOLTAGE - VOLTS Vee - BASE-EMITTER VOLTAGE - ae : Ie - COLLECTOR CURRENT - mA 
COLLECTOR REVERSE CURRENT 7 | 
| VERSUS COLLECTOR REVERSE CURRENT CONTOURS OF CONSTANT GAIN 
COLLECTOR-EMITTER VOLTAGE VERSUS AMBIENT TEMPERATURE Tet TTT T (f;) 

; : of 
eCoOrTeoory; i i 0 
path, a. EAM 
o > S 
5 a : 5 6. 

: : a Ha 
is “YD 


MN 
1 


Vg ~ COLLECTOR-EMITTER VOLTAGE ~ VOLTS Ty - AMBIENT TEMPERATURE - °C Ic, ~ COLLECTOR ae mA 


INPUT AND OUTPUT 
CAPACITANCE VERSUS SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS 
REVERSE BIAS VOLTAGE | COLLECTOR CURRENT | AMBIENT TEMPERATURE 
4 100 15 


Veg 2 “15 V 
Kb ft ee ha 


CAPACITANCE - PF 
SWITCHING TIMES - ns 


SWITCHING TIMES - ns 


REVERSE BIAS VOLTAGE - VOLTS : le - COLLECTOR CURRENT - mA Ty ~ AMBIENT TEMPERATURE - °C 
DELAY TIME VERSUS TURN ON | | | STORAGE TIME VERSUS 
BASE CURRENT AND REVERSE | RISE TIME VERSUS COLLECTOR ts TURN ON AND TURN OFF 

BASE EMITTER VOLTAGE ., AND TURN ON BASE CURRENTS ” BASE CURRENTS. 


~ TURN ON BASE CURRENT - mA 
‘Igy 7 TURN-ON BASE CURRENT - mA 


Vectoft) ~ REVERSE BASE-EMITTER VOLTAGE - VOLTS 


0.5 1.0 2.0 3.0 4.0 5.0 ‘ 
tg) ~ TURN ON BASE CURRENT - mA Ic - COLLECTOR CURRENT - mA Ig2 7 TURN-OFF BASE CURRENT - mA 


* Single family characteristic on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTORS 2N4257 * 2N4258 


TYPICAL ELECTRICAL CHARACTERISTICS 


STORAGE TIME VERSUS 
TURN ON AND TURN OFF 
BASE CURRENTS 


1g, ~ TURN-ON BASE CURRENT - mA 


Benes 
CICENCE 
Bee we 


p2~ TURN- OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
ve AND i] 7 BASE CURRENTS 


ee ie ee OE 
sey See 


cia ee oe 
z [ 
Z HEBER 
5 3.0 
ane ie ee ee 
os 
Pd 
? 2.0 
z 
5 
2 10 
9% 1.0 = ch 
Ipo- akc a BASE ata mA 
TURN ON AND TURN OFF 
TEST CIRCUIT 
Vep Vec = ~1.5V 
2.2k 130 | 
TO SAMPLING SCOPE 
O.1pF Zin 2 100ke 
VIN t,<1.0ns 
P. W. = 240ns 5k pen 
Zin = §0 512 
t,< 1.0ns 


TOF 
Ves = -8.0V 
Vin = +9.8V 


Ton 
Vep= GROUND 
Vin = -5.8V 


i¢=10mA, {gy ~1.0mA, ipg~1.0mA 


NOTES: 


STORAGE TIME VERSUS 
TURN ON AND TURN OFF 
BASE CURRENTS 


ic ~ 10mA, Ig ~10mA, ig2 ~-l0mA 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mw/°C); junction- to- ambient thermal resistance 


- of 500°C /watt (derating factor of 2.0 mW/°C). 


aaa ; 
Pee Ayes 2a e8 2 
; : 
: . 
IBo - TURN-OFF BASE CURRENT - aa 
FALL TIME VERSUS 
TURN ON AND TURN OFF 
BASE CURRENTS 
: ee 
: TTT ee : 
POP (3 
a a a 2 
Geaceaece 5 
s | / : 
2 z 
: 0 2.0 4.0 6.0 8.0 10 
Igo - TURN-OFF BASE CURRENT - mA 
CHARGE STORAGE |. 
TIME TEST CIRCUIT 
Vep=-10V Voc = -3.0V 
TO SAMPLING SCOPE 
err ee as Oe ma: 
P.W. = 240ns 
Zin = 508 
ty <1.0ns 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


Aces aes 
teat 
ane eenee 
a ee ene 


Igo ~ TURN-OFF BASE CURRENT ~ mA 


PROPAGATION DELAY TIME: 
____ VERSUS 
» COLLECTOR SUPPLY VOLTAGE 


Veo - COLLECTOR VOLTAGE - VOLTS 


FIVE STAGE RING OSCILLATOR 
FOR MEASUREMENT 
OF PROPAGATION DELAY 


+. v_ TRANSistors—__—» 


1 
‘pd DNfose 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(5) Pulse Conditions: length — 300 msec; duty cycle = 1%. 
(6) See switching circuit for exact values of I., I,, and I,.. 
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2N4274 + 2N4275 
NPN HIGH-SPEED SATURATED SWITCH 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


e HIGH FREQUENCY CURRENT GAIN - -f, = 400 MHz MIN. 
e LOW CAPACITANCE - -C... = 4 pF MAX. 

e LOW CHARGE STORAGE TIME --7, = 13 ns MAX. 

© LOW Ver(sat) - - 0.2 VOLT MAX. @ 10 mA 


PHYSICAL DIMENSIONS 


In accordance with JEDEC (TO-106) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering: 10 sec Time Limit) 


—55°C to +125°C 
125°C Maximum 
260°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) | 0.5 Watt 
at 25°C Ambient Temperature 0.2 Watt 
NOTES: All dimensions in inches 

All leads electrically isolated from case 

Maxinaca Voltages and Current — ee aopeiy os eee 
Vcso Collector to Base Voltage 30 Volts 40 Volts 
Voss Collector to Emitter Voltage 30 Volts 40 Volts 
Veco Collector to Emitter Voltage 12 Volts 15 Volts 
Veso Emitter to Base Voltage 4.5 Volts 4.5 Volts 
le Collector Current (10 us Pulse) 500 mA 500 mA 
le 100 mA 100 mA 


DC Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Vee (Sat) 
Vee (Sat) 


Vee (Sat) 
Vee (sat) 
Vce (sat) 
Vee (sat) 
Vee (sat) 


Vce (sat) (65°C) 


Vee (sat) 


CHARACTERISTIC 


DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Base Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5.) 
Collector Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5) 


Notes and Additional Electrical Characteristics on page 2 


2N4274 
MIN. TYP. MAX. MIN. 


120. 335 

30 

18 

0.85 0.72 

1.00 0.74 
1.15 
1.60 
0.20 
0.18 
0.25 
0.30 
0.50 


2N4275 
TYP. MAX. 


66 
71 
45 


UNITS 


TEST CONDITIONS 


lc = 10mA 
lc = 30mA 
lc = 100 mA 
lc = 10mA 
lc = 10mA 
lc = 30mA 
lc = 100mA 
ic = 10 mA 
lc = 10mA 
lc = 30 mA 
lc = 10mA 
lc = 100 mA 


Vee = 1.0V 
Vee = 0.4V 
Vcr = 1.0V 


Is = 1.0mA 
lp = 3.3mA 
se = 3.0mA 
lp = 10mA 
i, = 1.0mA 
le = 3.3mA 
s= 3.0mA - 
ls = 1.0mA 


|p = 10 mA 


* Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N4274 * 2N4275 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


ON4274 2N4275 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Nite High Frequency Current Gain 4.0 6.75 » 4.0 6.75 Ic = 10 mA Vcc = 10 V 
(f = 100 MHz) 


Cobo Output Capacitance 23 4.0 23 40 pF t=0 Ves = 5.0V 
Ices Collector Reverse Current 0.05 0.40 0.05 0.40 wA Vce = 20V Vee = 0 
lcso (65°C) Collector Cutoff Current 1.0 10 10 10 @pA l= 0 Ves = 20V 
BV ces Collector to Emitter Breakdown Voltage Volts Ic=10yA se = 0 


BVcs0 Collector to Base Breakdown Voltage | Volts Ic=10uA lI = 0 


Vceo (sust) Collector to Emitter Sustaining Voltage : Volts Ic=10mA IL=0 
| (Notes 4 and 5) (pulsed) 


BVes0 ‘Emitter to Base Breakdown Voltage ue Volts Ic=0 le = 10 pA 
Ts Charge Storage Time Constant (Note 6) 7. u ns Ic = Ip, ~ 10 mA, la —10 mA 
ti Turn On Time (Note 6) | ns lc = 10 mA, Is: ~ 3.3 mA 


tore Turn Off Time (Note 6) . ; ns le = 10 mA, Is, = 3.3 mA, 
lin = ~~ 3 3 mA . 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of .5.0 mW/°C). Junction to ambient thermal resist- 
ance of 500°C /watt(derating factor of 2.0 mW/°C. 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 ws; duty cycle —1%. 
(6) See switching circuits for exact value of Ig, Taw and |,.. 


TYPICAL ELECTRICAL CHARACTERISTICS 
COLLECTOR CHARACTERISTICS* BASE CHARACTERISTICS* 
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- DC PULSE CURRENT GAIN 
8 


0.2 


Ff 
8 


Nee 
Vg (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


Vp (sat) - BASE SATURATION VOLTAGE - VOLTS 


TYPICAL ELECTRICAL CHARACTERISTICS 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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RISE TIME VERSUS TURN ON 
BASE CURRENT AND 
COLLECTOR CURRENT 
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Ie ~ COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
es AND TURN OFF BASE CURRENTS 
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FALL TIME VERSUS TURN ON 
~ AND TURN OFF BASE CURRENTS 


veovT | 1 1 | | to 
See 


i. Ww 
ry e 
i) f—) 


Ipo - TURN OFF BASE CURRENT - mA 
4 $ db 
Oo 


1g) ~ TURN ON BASE CURRENT - mA 


CAPACITANCE - pF SWITCHING TIMES - ns 


. Igo > TURN OFF BASE CURRENT - mA 


- TURN OFF BASE CURRENT - mA 
' t t 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


‘0.1 1.0 5.0 


ene BIAS VOLTAGE - VOLTS 


STORAGE TIME VERSUS TURN ON 


7 AND TURN OFF BASE 7 


ee TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 


‘ AND TURN OFF BASE CURRENTS 
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__. DELAY TIME VERSUS : 
BASE-EMITTER OFF VOLTAGE AND 
TURN ON BASE CURRENT 


Vee(o) ~ BASE-EMITTER OFF VOLTAGE - VOLTS 


TURN a ae ae mA 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 
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Veg ~ COLLECTOR VOLTAGE - VOLTS 


Ie - COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
‘ AND TURN OFF BASE CURRENTS 
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FAIRCHILD TRANSISTORS 2N4274 * 2N4275 
TYPICAL ELECTRICAL CHARACTERISTICS 


. AVERAGE PROPAGATION 
COLLECTOR CUTOFF CURRENT COLLECTOR CUTOFF CURRENT DELAY PER TRANSISTOR 
VERSUS REVERSE BIAS VOLTAGE VERSUS AMBIENT TEMPERATURE VERSUS COLLECTOR VOLTAGE 
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° FRG Se ee ae ee Ce ee HER Da Sa ee ee < SEE PROPAGATION DELAY CIRCUIT 
a 4 a 
1 0.01 Eo 
6 25 50 15 100 0 2 4 6 8 10 
Vog ~ COLLECTOR TO BASE VOLTAGE - VOLTS T, - AMBIENT TEMPERATURE - °C Voc - SUPPLY VOLTAGE - VOLTS 


CHARGE STORAGE TIME MEASUREMENT CIRCUIT 


7 3900  0.1uF 1kQ 
7 i a Vout 
0 0.1uF | 5002 
a. | V. ° X 
ny us 10% Pulse waveform 
Vin 5009: > 910 0 at point ‘A’ 
sd e.oozsuF | 
Pulse Generator 0.0023 uF Vout 
Vin Rise Time < 1 ns | —10% 
Source Impedance = 50Q 10uF 10uF 
+ - -\ + 


~ PW 2 300 ns 


Duty Cycle<2% To Sampling Oscilloscope 


iV 10V Input Impedance = 500 
~¥ Pp - Rise Time < loans | 


ton — tors MEASUREMENT CIRCUIT 


220 0.1uF 
3) Vout 


Vi. 
10 % 


SONS 
90 % 


Vegp=-3V 
Vin = +15.25V 


toff 
Vp B= +12.0 V 


Vin =-20.9'V 


Pulse Generator 


To Sampling Oscilloscope 


Vin Rise Time < l ns 0.1uF 

Source Impedance = 50Q Input Impedance = 500 
PW > 300ns bs Rise Time < 1 ks 

Duty Cycle <2% Vcc = 3V 


1kQ pes i 


Waveforms 1 and 2 Superimposed 


~~ 
Pulse Generator Lr 7 
Z> = 50 WAVEFORM 1} 8 STAGES 


z _ tatte, 
tpd = 50 


tpd = Average Propagation per Transistor 
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2N4313 
PNP HIGH-SPEED SWITCH 


DIFFUSED SILICON PLANAR’II EPITAXIAL TRANSISTOR 


e LOW STORAGE TIME --7, = 20 ns (MAX) 

e LOW TURN ON TIME --t., = 20 ns (MAX) 

e LOW TURN OFF TIME -—- tor, = 25 ns (MAX) 

e HIGH FREQUENCY --f; = 700 MHz (MIN) 

e LOW CAPACITANCE --C... = 4.5 pF (MAX) 

e LOW SATURATION VOLTAGE - - Vee (sayy = 0.13 V (MAX) @ Ic = 10 mA 


PHYSICAL DIMENSIONS 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature +125°C 
Lead Temperature (Soldering, 10 seconds time limit) + 260°C 
Maximum Power Dissipation | 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 0.5 Watt 
at 25°C Ambient Temperature [Notes 2 and 3] 0.2 Watt 
Maximum Voltages and Current : 
Veso Collector to Base Voltage — 12 Volts saa 
Veo Collector to Emitter Voltage {Note 4] —12 Volts Lead No. 3 
Veso Emitter to Base Voltage — 4.5 Volts 
Ves Collector to Emitter Voltage —12 Volts NOTES: All dimensions in inches 
le Collector Current {Note 2] 100 mA Emitter and base leads are gold-plated nickel 


Collector lead is gold-plated KOVAR 
Package weight is 0.31 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS MIN. Typ. MAX. UNITS TEST CONDITIONS 

Vee (sat) Pulsed Collector-Emitter Saturation Voltage [Note 5] lc = 10 mA I; = 1.0 mA 

Vee (sat) Pulsed Collector-Emitter Saturation Voltage [Note 5] —0.10 — 0.19 Volts Ie=30 mA 1,=3.0 mA 

Vee (sat) Pulsed Collector-Emitter Saturation Voltage [Note 5] —0.25 —0.45 Volts Ic =100mA 1,=10mA 

Ne High Frequency Current Gain (f = 100 MHz) 7.0 12 Ic= 30mA Voe= —10V 

Cobo Common Base, Open Circuit Output Capacitance 3.3 45 pF I: = 0 Vee = —5.0 V 

Cito Common Base, Open Circuit Input Capacitance 3.8 6.0 pF lk=0 Vee = —0.5 V 

Ices Collector Reverse Current 0.05 50 nA Ve = —10V Ve=0 

Ices (65°C) Collector Reverse Current 0.002 10 uA Ve = —-10V Ve=0 

1; Charge Storage Time [Note 6, Figure 1] 15 20 ns lcm 10mA tale ~10mA 

ton Turn On Time {Note 6, Figure 2] 10 20 ns lc 30 mAs Is, ~ 3.0 mA 

tore Turn Off Time [Note 6, Figure 21 | 15 25 ns Ic 30 mA bs ~ Ie, ~ 3.0 mA 

ta Delay Time [Note 6, Figure 2] 4 10 ns ss Ie @ 30 mA —s Iss 3.0 mA 

t, Rise Time [Note 6, Figure 2] | 6 15 ns le 30mA—s Is) & 3.0 mA 

ts Storage Time [Note 6, Figure 2] , 12 20 ns le 30mA Is: Isp S 3.0 mA 
Fall Time [Note 6, Figure 2] 3 15 ns le 30 mA Ia, Ie 3.0 mA 


Additional Electrical Characteristics on page 2 * Planar is a patented Fairchild process. 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature. of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction to ambient thermal 
resistance of 500°C /watt (derating factor of 2.0 mW/°C). 


(4) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
(6) See switching circuit for exact values of I,, I,,, and I,,. 
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7 FAIRCHILD TRANSISTOR 2N4313 - _ 


ELECTRICAL CHARACTERISTIES (25°C Free Air Temperature Unless Otherwise Noted) 
CHARACTERISTICS 


Pulsed Base-Emitter Saturation Voltage 
Pulsed Base-Emitter Saturation Voltage 


Pulsed Base-Emitter Saturation Voltage 
Collector-Emitter Sustaining Voltage {Notes 4 and 5] 


Vee (sat) 
Vee (sat): 
Vee (sat) 


Veto (sus} - 


— Collector-Base Breakdown Voltage 
Emitter-Base Breakdown Voltage 
DC Pulse Current Gain 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain {Note 5] 


BVcs0 
BViso | 
hee | 
hee 

hee 

hee 


— 0.88 
— 0.93 
—1.14 


—0.8 
—0.95 
—12 


—12 

A 45 
18 

30 

30 

25 


— 0.92 


—1.15 


—1.5 


TYPICAL ELECTRICAL CHARACTERISTICS 


ACTIVE REGION" 
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I¢ ~ COLLECTOR CURRENT — mA 


Ver” mas COLLECTOR- EMITTER VOLTAGE — VOLTS 


* Single family characteristic on Transistor Curve Tracer. 


- 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
0 


hee - DC PULSE CURRENT GAIN 


“75.0 -10— -20 | 
Ic — COLLECTOR CURRENT — mA 


TEST CONDITIONS 


lc = 10 mA 
Ie = 30 mA 


UNITS 


le = 100 pA 
le = 1.0 mA 
lc = 10 mA 
lc = 30 mA 
Ic = 100 mA 


SATURATION REGION* 
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-0 2 
Veg 7 “COLLECTOR- EMITTER ne VOLTS 


COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 
CURRENT © 


Tp * 65°C = 
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Ic — COLLECTOR aimee a 
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VeglSAT) — COLLECTOR SATURATION VOLTAGE — VOLTS 
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Ie ~ COLLECTOR CURRENT — mA 


I¢ ~ COLLECTOR CURRENT ~ mA 


VpglSAT) — BASE-EMITTER SATURATION VOLTAGE — VOLTS 


. wee 
z ce || 


Soe |e 
ae? ee ee 


“2-16 2.0 
ve ~ BASE- “on VOLTAGE - VOLTS 


Vez a oe EMITTER VOLTAGE - VOLTS 


BASE SATURATION VOLTAGE 
F VERSUS COLLECTOR CURRENT 


I¢ ~ COLLECTOR CURRENT ~mA 


Is = 1.0 mA 
| le = 3.0 mA 


SWITCHING TIME - ns 


Ig ~ TURNON BASE CURRENT - mA 


Ig, 7 TURN ON BASE CURRENT — mA 


SWITCHING TIME - ns 


; AND TURN OFF BASE CURRENTS 


FAIRCHILD TRANSISTOR 2N4313 


TYPICAL ELECTRICAL CHARACTERISTICS 


SWITCHING TIME VERSUS 
_ COLLECTOR CURRENT 


-3.0V 


Veeco) ~ REVERSE BASE-EMITTER VOLTAGE - VOLTS 


ie : ‘COLLECTOR CURRENT ~ mA 


STORAGE TIME VERSUS TURN ON 


AREY GED 
eevee 


Re SERER EER 


Ig, 7 TURN ON BASE CURRENT - mA 


HE ea 
0 HAA 
1.5 


ie a OFF BASE ‘eet nr 


3.0 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


= -3.0V 


0 oO5 1.0 2.0 25 
Ipa.— TURN OFF BASE CURRENT — mA 


SWITCHING TIME VERSUS 
AMBIENT TEMPERATURE 


t, £1.0ns 
PW = 400 ns 
PPS = 150 
Zin = 50 Q 


Ty ~ AMBIENT TEMPERATURE - °C 


| lesan | Yi | 
er aces 
oY 
Ee ASE ee ake 
ASA bt 
HEPC 
fi |A = 
TA Ler 
| | pe 
ee! 6.0 8.0 


Pulse Generator 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


ai ana 
fede Ja 


PRP ee acca 


ae eee aa 


YY A AL fy 
VA Att 


1g, ~ TURN ON BASE CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


10 
gg ~ TURN OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND A OFF BASE CURRENTS 


Ipo— TURN OFF BASE CURRENT — mA 


FIG. 1 


CHARGE STORAGE 
TIME TEST CIRCUIT 


To Sampling Scope 
t £1.0 ns 


> 
Z iy 2100 k: Q 
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RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 


yr, 


| \a_ | 
COAT 


1g} ~ TURN ON BASE CURRENT - mA 


STRNKUN 


rae COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


Ig, ~ TURN ON BASE CURRENT ~mA 


ioe ‘i OFF ae CURRENT — mA 


FALL TIME VERSUS TURN ON 
: AND TURN OFF BASE CURRENTS 


IB] — TURN ON BASE CURRENT — mA 


is TURN OFF BASE CURRENT — mA 


FIG. 2 


SWITCHING TIME 
TEST CIRCUIT 


942 
Vout 


To Sampling Scope 
t. £1.08 


Zin 2100 k Q 


0.1 pF 
VIN 


, 502 
Pulse Generator 
Ke £1.0ns 


= 400 ns = = 


, ore =150 


Zn = 50Q 
ton Vep=9. Vin =-6.8V 


tore Ves =-9.8V . Vin =+11.65V 


CAPACITANCE - pF 


“01 0.2 0.5 1.0 -2.0 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


moe 
Rn ee ae ee 
5 5.0 


REVERSE BIAS VOLTAGE — VOLTS 


CONTOURS OF CONSTANT GAIN 
‘BANDWIDTH PRODUCT (f;) 


“0. 
“1.0 -2.0 5.0 -10 -20 -50 -100 -200 


Ic ~ COLLECTOR CURRENT - mA 


+0.5V 
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FAIRCHILD TRANSISTOR 2N4313 


COLLECTOR-EMITTER REVERSE 
CURRENT VERSUS 
REVERSE BIAS VOLTAGE 
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Veg ~ COLLECTOR-EMITTER VOLTAGE — VOLTS 


AVERAGE PROPAGATION DELAY 
PER TRANSISTOR VERSUS 
COLLECTOR VOLTAGE 
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Re = 510 2 


tg ~ AVERAGE PROPAGATION DELAY PER TRANSISTOR - ns 
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NON-SATURATED SWITCHING 
_ PERFORMANCE 


+25V 
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logs — COLLECTOR REVERSE CURRENT - nA 


“ok Te Ee 


“Nea ae eaealoue deg 


COLLECTOR REVERSE CURRENT 
_VERSUS AMBIENT TEMPERATURE. 
30 3 


SHANR 
fe 
z 


INE | TUT Tf 
See 


Ty — AMBIENT TEMPERATURE ~ °C 


FIVE STAGE RING OSCILLATOR 


FOR MEASUREMENT OF 
PROPAGATION DELAY 


- Vee 


5102 


j+—- 5 TRANSISTORS | 


tpd= 


eee See 
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2N4354 -2N4355 *2N4356 
PNP LOW LEVEL, LOW NOISE AMPLIFIERS 
AND HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e HIGH BREAKDOWN........ —60 AND —80 VOLT (MIN) LV,.5 
e EXCELLENT BETA LINEARITY . . . FROM 100 “A TO 500 mA 
PHYSICAL DIMENSIONS 
@ LOW NOISE FIGURE....... 3 dB (MAX) AT 1.0 kHz in accordance with 
SLOW Ne cca ewe oe oar aes 1.0 VOLT (MAX) AT I, = 1.0A green ete aver 
¢ COMPLEMENTARY WITH 2N3567,2N3568, 2N3569 325 MAX. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature | —55°C to +125°C i ae 
Operating Junction Temperature ; 125°C 
Lead Temperature (Soldering, 10 second time limit) 260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature | 0.8 Watt 
at 25°C Ambient Temperature 0.35 Watt 
2N4354 
Maximum Voltages 2N4355 2N4356 
Vero Collector to Base Voltage —60 Volts —80 Volts 
Vero Collector to Emitter Voltage (Note 4) —60 Volts —80 Volts otee AI unencioneananehes 
Ves0 Emitter to Base Voltage —5.0 Volts —5.0 Volts »  Seeegs cic Cipnae, 


conductive material 
Package weight is 0.66 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4354 2N4355 2N4356 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. | MIN. TYP. MAX. | MIN. TYP. MAX. | UNITS TEST CONDITIONS 
DC Pulse Current Gain (Note 5) IK =100“A Vo-=—10V 
DC Pulse Current Gain (Note 5) Ic=1lmA VQ=-—10V 
DC Pulse Current Gain (Note 5) Ik =10mA Vy~=—10V 
DC Pulse Current Gain (Note 5) Ig = 100 mA V..-=—10V 
DC Pulse Current Gain (Note 5) Ig = 500 mA V,, = —10V 
High Frequency Current Gain ; : : : IL =50mA Vy-=-—10V 
(f = 100 MHz) 
BVicg6 Collector to Base Breakdown Voltage | —60 Ic =10vA 1,=0 
BV 26 Emitter to Base Breakdown Voltage : IL =0 I; = 10uA 
Voeo(susy Collector to Emitter Sustaining Ik=10mA 1,=0 
Voltage (Notes 4 and 5) (pulsed) 
Vee (sat) Pulsed Collector Saturation Voltage IL =10A_ 1,=100mA 
(Note 5) 
Vee tsa) Pulsed Base Saturation Voltage : IK =10A_  1,=100mA 
(Note 5) 
VeE(ON) Pulsed Base Emitter ‘‘ON” Voltage —1.05 —1.20 lb=10A VEe=—1.0V 
(Note 5) 
Additional Electrical Characteristics on Page 2 *Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C); junction to ambient thermal 
resistance of 286°C /Watt (derating factor of 3.5 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, Ie:, and Ibe. 


SEMICONDUCTOR 
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SYMBOL 


Vee(sat) 
Voe;sat) 
BE(sat) 
BE(sat) 
VeE(ON) 


oO 
lopo(+75°C) 


lego 


CHARACTERISTIC 


Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Emitter. “ON” Voltage (Note 5) 
Collector Cutoff Current 


Collector Cutoff Current 


Emitter to Base Current 
Collector to Base Capacitance (f = 1.0 MHz) 
Emitter to Base Capacitance (f = 1.0 MHz) 


Turn-on Time (Note 6) 


Turn-off Time (Note 6) 


Noise Figure (f = 1.0 kHz) 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 


Te ~ COLLECTOR CURRENT - mA 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS* 
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Ie ~ COLLECTOR CURRENT - mA 
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i COLLECTOR-EMITTER VOLTAGE - VOLTS 


*Single family characteristic on Transistor Curve Tracer. 


COLLECTOR CHARACTERISTICS* 


Vee ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS* 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 
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Ie ~ COLLECTOR CURRENT - mA 


Ie ~ COLLECTOR CURRENT - mA 


UNITS 


TEST CONDITIONS 


I, = 150 mA 
Ic = 500 mA 


= 100 uA 
Ry = 1.0 k& 


1, = 50 mA 


‘I, = 15 mA 


I, = 50 mA 
Veg = —0.5V 
Vog = —50V 
Vog = —50V 
Veg = —4.0V 
Vog = —10V 
Vig = —0.5V 
Ip, = 50 mA 
Ig, = 50 mA 


BASE CHARACTERISTICS* 
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BASE CHARACTERISTICS* 


Eee 3 
S 
: u 


=] 
————— 
S==_= 


TEE 
ach: oa 


mA 
—_— 
———— 
— 
ial fa 


Veg ~ BASE-EMITTER VOLTAGE - VOLTS 


Veplsat) - COLLECTOR-EMITTER SATURATION VOLTAGE - VOLTS 


TIME - ns 


hep - DC PULSE CURRENT GAIN 


Rg - SOURCE RESISTANCE - kQ 
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COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Ig - COLLECTOR CURRENT - mA 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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Ie ~ COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT NARROW 
BAND NOISE FIGURE 
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I¢ ~ COLLECTOR CURRENT - mA 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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Ic - COLLECTOR CURRENT - mA 


NT- nA 
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lego ~ COLLECTOR CUTOFF CURR 


Vpe'sat) - BASE-EMITTER SATURATION VOLTAGE - VOLTS 


BASE SATURATION VOLTAGE | GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT 


fy; - GAIN BANDWIDTH PRODUCT - MHz 


mee ede 
mes 
10 50 100 200 500 1000 ; , 

lc ~ COLLECTOR CURRENT - mA Ic - COLLECTOR CURRENT - mA 
COMMON BASE OPEN CIRCUIT 

INPUT AND OUTPUT 
COLLECTOR CUTOFF CURRENT CAPACITANCE VERSUS REVERSE 
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Veg ~ COLLECTOR TO BASE VOLTAGE - VOLTS . REVERSE BIAS VOLTAGE - VOLTS 


NOISE FIGURE VERSUS FREQUENCY 


NF - NOISE FIGURE - dB 


Pat 
SEH HH 
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f = frequency - Hz 


t., AND t,,, TEST CIRCUIT 


TO OSCILLOSCOPE 
INPUT Z >100kQ 
~10ns 


owl 


PULSE SOURCE 
tr, tf < 20ns 

Zin = 502 

PW = 10us 

DUTY CYCLE <2% 
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Input Resistance 

Output Conductance 
Voltage Feedback Ratio 
Small! Signal Current Gain 


150kQ 


2N3568 
0.22pF/ 50V | 


100kQ 


330kQ 


FAIRCHILD 


= = a TTS Bere 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


TEST CONDITIONS 


Ic = 10 mA 
I, =10mA 
I, = 10 mA 
Ic = 10 mA 


TYPICAL 25 WATT POWER AMPLIFIER 
USING THE 2N4354 IN THE DRIVER STAGES 


10kQ 


2N3567 
3 
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K 04 2N3568 


Q, 2N4354 


Q6 
2N5003° 
0.472 
500pF 50V 

+ 
0.470 
Q, ‘ae R,=8.00 
2N5002 

0.1pF 


“OR EQUIVALENT SILICON OUTPUT TRANSISTOR 


Veg = —10V 
Veg = —10V 
Vop = —10V 
Vep = —10V 


FT4354 + FT4355 - FT4356 
PNP LOW LEVEL, LOW NOISE AMPLIFIERS 
AND HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SIMILAR TO 2N4354 « 2N4355 © 2N4356 EXCEPT FOR INCREASED POWER DISSIPATION 


HIGH POWER DISSIPATION . . . 4.0 WATTS AT 25°C CASE TEMPERATURE 
HIGH BREAKDOWN........ —60 AND —80 VOLT (MIN) LVcc, 
EXCELLENT BETA LINEARITY. . . FROM 100 A TO 500 mA 

LOW NOISE FIGURE ...... . 3 dB (MAX) AT 1.0 KHz 

DOW: Vege: coay's tech wit 1.0 VOLT (MAX) ATI, = LOA 


CE(sat} 
COMPLEMENTARY WITH FT3567, FT3568, FT3569 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 


Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 
at 25°C Ambient Temperature 


Maximum Voltages 


Vero Collector to Base Voltage 
Veo Collector to Emitter Voltage (Note 4) 
Vero Emitter to Base Voltage 


—55°C to +125°C 


FT4354 
FT4355 
— 60 Volts 
— 60 Volts 
— 5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| FT4354 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. | MIN. 
DC Pulse Current Gain (Note 5) 25 110 
DC Pulse Current Gain (Note 5) 40 120 
DC Pulse Current Gain (Note 5) 50 120 500 
DC Pulse Current Gain (Note 5) 40 115 
DC Pulse Current Gain (Note 5) 30 110 
High Frequency Current Gain 1.0 2.0 5.0 


(f = 100 MHz) 

BVoR6 Collector to Base Breakdown Voltage! —60 
BV 86 Emitter to Base Breakdown Voltage |—9.0 
Collector to Emitter Sustaining —60 

Voltage (Notes 4 and 5) 
Pulsed Collector Saturation Voltage 

(Note 5) 
Pulsed Base Saturation Voltage 

(Note 5) 
Pulsed Base Emitter “ON” Voltage 

(Note 5) 


Vee o(sus} 


Vee (sat) 


Vec(sat] 


VeE(ON} 


_ Additional Electrical Characteristics on Page 2 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor davies may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C); junction to ambicnt therma! 


_ resistance of 200°C/Watt (derating factor of 5.0 mW/°C). 
(4) Rating refers to a high current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: tensth 30075: duty cycle = 1%, . 


(6) See switchins circuit tat ecard values ni iol hia, and b,. 


FT4355 


TYP. MAX. 


—1.2 


—1.05 —1.20 


125°C 
260°C 


4.0 Watts 
0.5 Watt 


FT4356 
— 80 Volts 
—80 Volts 
— 5.0 Volts 


FT4356 
MIN. TYP. 
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10-13 fc 


| 4 7 
H 
: 


3 LEADS © 


PHYSICAL DIMENSIONS 


In accordance with 
JEDEC (TO-105) outline 


MAX. 


325 pia. = 


FLAT 


-_ 


NOTES All dimensions in inches 
Leads are gold plated nickel 


Package is electrically Non 
conductive material 
Package weight 1s 0 66 gram 


TEST CONDITIONS 


I. = 100 “A 


I. == 10 WA 

le = 0 

I, = 10 mA 
(pulsed) 

IL =1.0A 


IL =10A : 


I. = LOA 


I. = 10 KA 
= 0 


|, = 100 mA 
|, = 100 mA 


Vo, = -10V 


*Planar is a patented Fairchild process 


FAIRC CHILD 


SEMICONDUCTOR 


A DIVISION OF FALROHIEDD CAMERA ANDOUNSTRUMENT ( ORPORATION 


f FAIRCHILD TRANSIS 


S 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


355° FT4356 | 


TORS FT4354 - FT4355 - 


SYMBOL CHARACTERISTIC TYP. MAX. UNITS TEST CONDITIONS 
Vecetsaty . Pulsed Collector Saturation Voltage (Note 5) —0.10 9.15 Volts lI.=150mA I,=15mA 
Vece(sat) Pulsed Collector Saturation Voltage (Note 5) —0.25 —0.5 Volts I.=500mA_ 1, =50mA 
Ve e(sat) Pulsed Base Saturation Voltage (Note 5) —0.8 —0.9 Volts I. =150mA 1,=15mA 
Ve e(sat) Pulsed Base Saturation Voltage (Note 5) —1.1 Volts |. =500mA 1, =50mA 
Vee(ony Pulsed Base Emitter “ON’”’ Voltage (Note 5) —0.95 —1.1] Volts I.=S500mA V.,-= —0.5V 
logs Collector Cutoff Current 0.2 90 nA I. =0 Veg = —90V 
lop (+75°C) Collector Cutoff Current 0.02 9.0 uA I. =0 Vex = —50V 
lease Emitter to Base Current 1.0 100 nA I. =0 Veg = —4.0V. 
Ca. Collector to Base Capacitance (f = 1.0 MHz) 15 30 pF ln = Veg = —10V 
Ca. Emitter to Base Capacitance (f = 1.0 MHz) 79 110 pF IL =0 Vig = —0.5V 
Te. Turn-on Time (Note 6) 23 100 ns I. > 500 mA Ip, ~ SO mA 
tore Turn-off Time (Note 6) 200 400 ns I. ~ 500mA Ip, ~ 50 mA 

| Ip, > —50 mA 
NF _ Noise Figure (f = 1.0 kHz) 1.0 3.0 dB I.=1004A VQ-=—10V 

R, = 10k 


TYPICAL ELECTRICAL CHARACTERISTICS 


BASE CHARACTERISTICS? _ 


COLLECTOR CHARACTERISTICS* 


COLLECTOR CHARACTERISTICS* 


| 


yok 
2 


Ie ~ COLLECTOR CURRENT - mA 
le7 COLLECTOR CURRENT - mA 
Ie ~ COLLECTOR CURRENT - mA 


0 ‘ 
0 -0.4 -0.8 =}32 -1.6 -2.0 
Vp ~ BASE-EMITTER VOLTAGE - VOLTS 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS* BASE CHARACTERISTICS* 


Ie - COLLECTOR CURRENT - mA 
Ic ~ COLLECTOR CURRENT - mA 
Ie ~ COLLECTOR CURRENT - mA 


0 -2.0 -4.0 -6.0 -8.0 -10 
Vog 7 COLLECTOR-EMITTER VOLTAGE - VOLTS 


Veg - COLLECTOR-EMITTER VOLTAGE - VOLTS Vee ~ BASE-EMITTER VOLTAGE - VOLTS 


*Single family characteristic on Transistor Curve Tracer. 
= 
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| FAIRCHILD TRANSISTORS FT4354 * FT4355 


- FT4356 


COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE GAIN BANDWIDTH PRODUCT 


VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT 
240 
= 
200 
= 
beige 


80 
ae 0 a eae 
aes Ne ee ae 
A tH 
nae EE beet 
10 20° ~~ 100 200 500 =: 1000 10 20 50 100 200 500 =: 1000 = 10 2.0 5.0 10 20 50 100 200 
I¢ ~ COLLECTOR CURRENT - mA le7 COLLECTOR CURRENT - mA le- COLLECTOR CURRENT - mA 


COMMON BASE OPEN CIRCUIT 
; INPUT AND OUTPUT 
DC PULSE CURRENT GAIN COLLECTOR CUTOFF CURRENT CAPACITANCE VERSUS: REVERSE 
VERSUS COLLECTOR CURRENT VERSUS REVERSE BIAS VOLTAGE BIAS VOLTAGE 


250 1000 ~ SOC tt el 


ty; - GAIN BANDWIDTH PRODUCT - MHz 


Vpelsat) - BASE-EMITTER SATURATION VOLTAGE - VOLTS 


Vcplsat) - COLLECTOR-EMITTER SATURATION VOLTAGE - VOLTS 


eee, fa eee Ol Le 
uy <x 
- gs emmtNimne En a 4 
TaN | a 
2 50 Weert Th | 2 10 3 ta i 
: —_— tl \\ : —_—= mre 
Maiil MCN = g,, tr 
Ae anni 
ei on en ot CC 
= 10 4 Be es os 
i Ba HU a so EEF FE : 
0.0. 0.1 1.0 10 —«100~—~—=«*2000 9-0 2 - 4 50  -00 0.1 0.2 05 1.0 -2.0 5.0 -I0 -2 -50 
Ig - COLLECTOR CURRENT - mA Veg ~ COLLECTOR TO BASE VOLTAGE - VOLTS REVERSE BIAS VOLTAGE - VOLTS 
CONTOURS OF CONSTANT NARROW 
BAND NOISE FIGURE NOISE FIGURE VERSUS FREQUENCY 


100 . 
ws: 
as 
IN, 


NF - NOISE FIGURE-dB- 


Re ~ SOURCE RESISTANCE - kQ 


f - frequency ~ Hz 


ler COLLECTOR CURRENT - mA 


SWITCHING TIMES VERSUS ton AND top, TEST CIRCUIT 
COLLECTOR CURRENT oS 


1000 


ora ea Gl r 
erRee 
“SAT 
| ae — ; Ss TO OSCILLOSCOPE 

ss INPUT Z >100kQ 


ty =10ns 


MX 
sane ov LI 


PULSE SOURCE 
tr, t¢ <20ns 
. PW = 10us 
50100200 1000 DUTY CYCLE < 2% 


Ie - COLLECTOR CURRENT - mA 


FAIRCHILD TRANSISTORS FT4354 + FT4355 + FT4356° | 


tne rrr emt ee rent reeset rte-renennenrn rin errs re trite nr err eR entrar 


SYMBOL CHARACTERISTICS TYP. UNITS : TEST CONDITIONS 


he Input Resistance 800 2 

h Output Conductance 75 “mho 
h.. Voltage Feedback Ratio © | 180 X10’ 
Nes Small Signal Current Gain 140 


een ores enn rn peters srererrans ananassae rrr seas nue anh A/T erPrURet threes arte ninety rwu naan rrr repens sts 


TYPICAL 25 WATT POWER AMPLIFIER | 
. | USING THE FT4354 IN THE DRIVER STAGES ) 
150kQ 
O . +44V 
+ _| 10pF | 
50V 0.33pF 
180kQ 1.0kQ 
Q2 — 96 
2N4354 | 2N5003° 
| (24 FT3568 | 
| 0.470 
2N3568 2N5132 10kQ 500pF 50V 
| 0.22 uF /50V 0, * = ne 
0.479 
| Q7 > 220 | R,=8.02 
| an 1006 6.8kQ] ehper 
: | 330kQ . 
+ | 50uF 50V 
o~ O- 


“OR EQUIVALENT SILICON OUTPUT TRANSISTOR 


FAIRGHIL LD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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2N4436 ° 2N4437 


NPN CLASS-C RF AMPLIFIERS AND HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS | 


@ HIGH GAIN -- 400 mW RF POWER OUT @ 30 MHz 

_ @ HIGH BETA-- 100 MIN @ 150 mA, 25 MIN @ 500 mA 

e@ HIGH f,-- 250 MHz MIN @ 50 mA 

e@ FAST SWITCHING -- 60 ns MAX t., AND 150 nsMAX tor @ 300 mA 
© LOW Vee (cst) -- 0.22 V MAX @ 150 mA, 0.35 V TYP. @ 500 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 


Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 


at 25°C Ambient Temperature [Notes 2 and 3] | 


Maximum Voltages 
Veso ‘Collector to Base Voltage 
Veco Collector to Emitter Voltage [Note 4] 
Vso Emitter to Base Voltage 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 


SYMBOL CHARACTERISTIC 


Amplifier Power Gain (f = 30 MHz) [Note 7] 
Collector Efficiency (f = 30 MHz) [Note 7] 


High Frequency Current Gain (f = 100 MHz) 
DC Pulse Current Gain [Note 5] 2N4436 

2N4437 
DC Pulse Current Gain [Note 5] Auge 


N4437 
Turn On Time [Note 6] 
Turn Off Time [Note 6] 


NOTES: 


PHYSICAL DIMENSIONS 


—55°C to +125°C 
125°C 
260°C 


0.5 Watt 
0.2 Watt 


NOTES: All dimensions in inches 
60 Volts All leads electrically isolated from case 
Package weight is 0.31 gram 
30 Volts 


5.0 Volts 


TEST CONDITIONS 


Ic = 0 Vee = 15 V 
(zero signal) 
Vee = 15 V 
ee signal) 
lc = 50mA Vee =5.0V 
lc = 150 mA Vee =10V 
lc = 150 mA Vee =10V 
lc = 500 mA Vee =10V 
lc = 500 mA Vee =10V 
le =~ 300mA Is: 30 mA 
lc = 300 mA Is, 30 mA 
lee ~~ 30 mA 


* Planar is a patented Fairchild process. 


(1) These ratings: are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction to ambient thermal resist- 


ance of 500°C /watt (derating factor of 2.0 mW/°C). 


(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication App-4/2. 


(5) Pulse Conditions: length = 300us; duty cycle — 1%. 
(6) See switching circuit for exact values of Ig, I,,, and | ,. 
(7) P,,, = 40 mW. See Test Circuit. 
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-AIR CHILD 


SEMI NDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 


SYMBOL CHARACTERISTIC 


Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining Voltage 
[Notes 4 and 5] 

Emitter to Base Breakdown Voltage 

Output Capacitance (f = 1.0 MHz) 

Pulsed Collector Saturation Voltage [Note 5] 

Pulsed Emitter Saturation Voltage [Note 5] 

Collector Reverse Current 

Collector Reverse Current 


BV cto 


Veto (sust) 


Vee (sat) 
BE (sat) 


lees : 
Ices (65°C) 


MIN. TYP. 


MAX. 


lp =15 mA 
Ves =) 


Vee = 50V Vee = 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 


2N4436 


SATURATION REGION 


nel TACT I 


ACTIVE REGION 


ve Age 
ee eaee ar 
. Tom | 8 

7 0.10 mA fel ” 190 

TT tm |_| 

| re ee 

0 10 20 0 0.2 0 


Veg 7 COLLECTOR-EMITTER VOLTAGE — VOLTS 


* Single family characteristic on Transistor Curve Tracer. 


COLLECTOR SATURATION VOLTAGE 
‘VERSUS COLLECTOR CURRENT 


HHH ees Ed 
2 eae lees ail 
EL ea eAee 


- Noga ~ COLLECTOR SATURATION VOLTAGE ~ VOLTS 
Vpg (sat) — BASE SATURATION VOLTAGE — VOLTS 


eH ee 
50 100 500 
ie — COLLECTOR CURRENT — mA 


Veg ~ COLLECTOR-EMITTER VOLTAGE — VOLTS 


\ 


Iq — COLLECTOR CURRENT — mA 


1.0 


BASE SATURATION VOLTAGE 
VERSUS COLLECTION CURRENT 


e 


Ic ~ COLLECTOR CURRENT ~ mA 


10-139 


ANANSI 


ACTIVE REGION 


Veg ~ COLLECTOR-EMITTER VOLTAGE ~ VOLTS 


~ DC PULSE CURRENT GAIN 


Dee 


2N4437 


SATURATION REGION 


Ig ~ COLLECTOR CURRENT ~ mA 


ae ~ COLLECTOR-EMITTER VOLTAGE ~ VOLTS 


PULSE DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


TOO 
Thee IAIN TT 
CCT Nt 
CCCI aT CII 
BNR AUREL 
CCCI IC 
Cn A 
CUT TPT 
Vallee eH 
AICTE 


250 


150 


100 


Ie > COLLECTOR CURRENT - mA 


FAIRCHILD TRANSISTORS 2N4436°2N4437 


TYPICAL ELECTRICAL CHARACTERISTICS 
EMITTER TRANSITION AND 


OUTPUT CAPACITANCE VERSUS CONTOURS OF CONSTANT GAIN. | TYPICAL POWER IN 
REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT (f,) VERSUS POWER OUT 


ATA 

fo IOC A 
7 g delete NSA 
SPWUTIUAN 


~~ Heat sink 
recommended 


© 
ro 

° 

8 
o 
~ 
° 
-_ 
2 
Ss 
2 
$ 
8 
3 
s 


Ie ~ COLLECTOR CURRENT ~ mA 


REVERSE BIAS VOLTAGE — VOLTS 


30MHz AMPLIFIER TEST CIRCUIT 

SHIELD __ | 
\ : 

\ 


110-580pF 7 
| Ty “e. .O1 
502 GENERATOR (0) ww | £6) Poyr = 400mW min. 
Piy = 40mW | . at 1 2 60% 
RFC 
502 LOAD 
| 
{ 01> 
| 
| 
| A 
Vec = 15V 
T, - 4 Turns no. 20 Wire, %" Dia. xX 4%" Long, Midtapped. Rg = 1402, Ru = 2602 as seen by transistor. 
L, and Lo - 4 Turns no. 20 Wire, 4” Dia. x 4%" Long. 
Variable Capacitors are Compression Mica. 
INPUT ADMITTANCE VERSUS REVERSE TRANSFER ADMITTANCE FORWARD TRANSFER ADMITTANCE  QUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT . VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT - COLLECTOR CURRENT 
(OUTPUT SHORT CIRCUIT) (INPUT SHORT CIRCUIT) (OUTPUT SHORT CIRCUIT) (INPUT SHORT CIRCUIT) 
Z | 
g 
: E F 
ne y = 
S = \ 
B = 5 
= . 5 
i z : 
Fs ' $s 3 
rs T a 
= 3 | gare” (ieee ee | 
. 1.0 2.0 5.0 10 20 50 100 1,0 2.0 5.0 10 20 5° s«100 
Ic ~ COLLECTOR CURRENT — mA le ~ COLLECTOR CURRENT -- mA Ic ~ COLLECTOR CURRENT ~ mA 
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TYPICAL ELECTRICAL CHARACTERISTICS 


TYPICAL SMALL SIGNAL CHARACTERISTICS 
(f= 1 kHz, Vee = 10) 


Symbol Characteristic 

hie Input Resistance 

Noe Output Conductance 

Hire Voltage Feedback Ratio 
Nite Small Signal Current Gain 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


ns 


“TIME - 


Ty > AMBIENT TEMPERATURE - °C 


TURN-ON 
TEST CIRCUIT 
+25V 


ice ee | 

0 To Sampling Scope 
Rise Time <1.0ns 

Pulse Source Input Z ~ 100kQ 

Rise Time < 1.0ns 

Zin * 50 2 = = 


SEW, TET ND a = 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


2N4436 2N4437 
lc = 10mA 50mA 10mA 50mA Units 


460 350 950 880 Ohms 
55 = 405 83. 660 — ~mhos 
130 =~ 500 205 1500 x10 
90 97 170 220 
SWITCHING TIMES 
VERSUS 


COLLECTOR CURRENT 


t 
Ip) * Inn "=e 
Bl” 'B2 "55 
oa LL SE IPH | 


TIME — ns 
s 


Ic — COLLECTOR CURRENT — mA 


TURN-OFF 
TEST CIRCUIT 


- 15V +25V 


TO SAMPLING SCOPE 
RISE TIME < 1.0ns 

INPUT Z * 100k2 
PULSE SOURCE : 
RISE TIME < 20 ns Es — 
Zin = 502 | 
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2N4888 ° 2N4889 
PNP LOW NOISE HIGH VOLTAGE AMPLIFIER 


DIFFUSED SILICON PLANAR‘ II TRANSISTORS — 


e VERY HIGH VOLTAGE (LVcco) -- 150 VOLTS (Min.) ; 
e LOW NOISE FIGURE -- 3.0 dB (Max.) @ 1.0 kHz PHYSICAL DIMENSIONS 
e LOW OUTPUT CAPACITANCE (C...) -— 4.0 pF (Max.) 
e HIGH BETA (h;:) -- 80-300 @ 10 mA 

e EXCELLENT BETA LINEARITY FROM 10 ,A to 50 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 3 
Storage Temperature | —55°C to +125°C 


Operating Junction Temperature +125°C 
Soldering Temperature (10 second time limit) +260°C | 
Maximum Power Dissipation | 
Total Dissipation at 25°C Case Temperature {Note 21 0.8 Watt 
at 75°C Case Temperature {Note 2] 0.4 Watt 
at 25°C Ambient Temperature [Note 2] 0.3 Watt 
Maximum Voltages NOTES: All dimensions in inches 
Veso Collector to Base Voltage : —150 Volts cece pane 
Veco _—« Collector to Emitter Voltage [Note 3] —150 Volts 
Veso Emitter to Base Voltage — —6.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4888 2N4889 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


— Collector to Emitter Sustaining Voltage c = 2.0 mA =0 
Collector to Base Breakdown Voltage lce=100nA 1=0 
Narrow Band Noise Figure (f = 100 Hz) le = 250 vA Vee = ae : V 

Rs = 1.0 kQ B.W. = 15 
Narrow Band Noise Figure (f = 1.0 kHz) : Ilo = 30yA Vee 
Rs = 10 ko B.W. = 
Narrow Band Noise Figure (f = 10 kHz) lc = 250 vA Vee 
hai = 1.0 ko BW. 
Wide Band Noise Figure : : = 250 uwA Vee 
(f = 10 Hz to 10 kHz) | Fc = 1.0k2 BW. 
Narrow Band Noise Figure (f = 1.0 MHz) lc =1.0mA Vee 
| Rs = 1.0kQ B.W. 
DC Pulse Current Gain {Note 4] Ic = 100 pA Vee = —10V 
DC Pulse Current Gain (Note 4] . ; lc =1.0mA Vee = —10V 
DC Pulse Current Gain {Note 4] | lc =10mA Vee = —10V 


Common-Base, Open Circuit Output : : Vee=—20V L=0 
Capacitance (f = 1.0 MHz) 


Additional Electrical Characteristics on page 2 ie 
* Planar is a patented Fairchild process. 


SE eu a — ey 
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FAIRCHILD TRANSISTORS 2N4888 e 2N4889 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4889 
MIN. TYP. MAX. 


2N4888 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. 
Collector Cutoff Current 
Collector Cutoff Current 


Pulsed Collector Saturation Voltage 
Note 4] 
Emitter to Base Breakdown Voltage 
Emitter Cutoff Current 
Pulsed Base Emitter On Voltage {Note 4] 
Pulsed Base Saturation Voltage [Note 4] 
Common-Base, Open-Circuit Input 
Capacitance 
High Frequency Current Gain (f = 20 MHz) 


lcso 


lcBo (65°C) 
Vee (sat) 


BVes0 
leBo 

Vee (on) 
Ver (sat) 
Cite 


Nite 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impair 


TEST CONDITIONS 


—100V Ek =0 
—100V le = 0 
10mA I; =1.0mA 


le=10mA I1,=1.0mA 
Vee = —O0.5V Io =0 
1. 0 mA ‘== —10V 


Ic = 


(2) These ratings give a. maximum junction temperature of 125°C and junction to case thermal resistance of Tose] Watt (derating factor of 8.0 mW/°C); junction 16 ambient thermal 


resistance of 333°C/Watt (derating factor of 3.0 mW/°C). 


(3) This rating refers to a high current point where eure to emitter voltage is lowest. For more information send for Fairchild Publication APP- 4/2. 


(4) Pulse Conditions: length = 300 ws; duty cycle = 1% 


2N4888 
TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR Ss COLLECTOR CHARACTERISTICS sumo, CHARACTERISTICS 


“ie eT 
: : D eenngees 
' ' ’ od ag 
: jE ECCT 
& c a & ~6.0 one eee eae 
: : i SS eso a 
: : 2 cnc 
= =i = 74.0 710.08 ma 
Ee 
a . : ~0. m J 
2 -20 =. ab samainhtnirett meecntee pneememmne suannaatrehs eupartamwrensi ane e rT aman Smmmnneneie steer >, ot-— neal -—_|_}+— - 
mama cuenl ee | 
| aes ae a RS A 
0 0.2 04 06 08 -L0 0 a ae 0 0 80-120 a -200 


Veg * COLLECIOR EMHITER VOLTAGE - VOLTS 


Vog 7 COLLECTOR-EMITTER VOLTAGE - VOLTS 


Veg - COLLECTOR-EMII(ER VOLIAGE - VOLIS 


COLLECTOR CHARACTERISTICS 


i 


COLLECTOR pilin aha COLLECTOR CHARACTERISTICS 


oa ee ne 
~l6uA 


1.0 


anne 


EA 
Ne 


| 
LY 


| 


Ee 
SEH 
Vpglon) - BASE 10 EMIIfER ON VOLIAGE - VOLIS 


- COLLECTOR CURRENT - mA 


| | 


Ie - COLLECTOR CURRENT - mA 


Ie 


pty P| AA 


See es eee eee eee eneees eae oer 


-160 
- COLLECTOR-EMIITER VOLTAGE - VOLTS 


“120 -200 


ve eed EMITTER coe ee Veg 


Ver ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 
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Nee ~ DC PULSE CURRENT GAIN 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
Cle 
mall pepe Ea 
eel Eu Scene 

Sil Pee ete tet et 

een | 


8 


8s 


IT. 


Ic - COLLECTOR CURRENT - mA 


_ BASE-EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT — 
TTT Tn 
mo oo th TTY 
TT TT TL 
ACC 


TL eee 
ise atl MM 


Hise Zz 
cage 
J in ae 

Ui LT | HT it} 


le - uate ee mA 
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° 
we 


fm) 
1° 
nae 
<=) 
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COLLECTOR CHARACTERISTICS - 


LV ANINAN 
‘ 
hab 


ti tty fA 
Zee 

|| |e | 

ee 


ONAN 
aa 
LT TA 
Pt 
tel 
Ig > COULECTOR CURRENT - mA 


ic ~ COLLEC(OR CURRENT - mA 


~~ SSR 
=S5 


0.8 
Vog - COLLECIOR-EMITTER VOLTAGE ~ VOLTS 


“1.0 


COLLECTOR CHARACTERISTICS: 
00 


aaa 
AA A 


Ie ~ COLLECTOR CURRENT - mA 


Y Zee 

SEE 

ap A a 

IZ CCR Co 

0 0.2 0.4 0.6 0.8 “1.0 
Voge * COLLECTOR-EMITTER VOLTAGE - VOLTS 


Ic > COLLECTOR CURRENT - mA 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


~0.20 

E 

> 

i ie 

20.16 
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; 70.04 
5 
2 0 
0 0.5 -1.0 0 ~50 
Ie - COLLECTOR CURRENT - mA 
INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGES 
2 . 


Ee 
fea eee de coleed 
Ne ea ae 
PSEC 


CAPACITANCE - pF 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 
2N4888 2N4889 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNIT TEST CONDITIONS — 

Small Signal Current Gain | le=1.0mA Vee 

Input Resistance : , : lc =1.0mA Vee 

Output Conductance ; | le =1.0.mA Vee 

Voltage Feedback Ratio le = 1.0mMA Vee 
COMMON EMITTER COMMON EMITTER COMMON ia 
CHARACTERISTICS CHARACTERISTICS VERSUS CHARACTERISTICS VERSUS 

VERSUS COLLECTOR CURRENT - COLLECTOR-EMITTER VOLTAGE — _ TEMPERATURE 
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2N4916 ¢ 2N4917 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


+ HIGH BETA (h-:) -~ 150 to 300 @ 10 mA 

HIGH FREQUENCY (f,)-- 450 MHz Min. @ 10 mA 
EXCELLENT R.F. PERFORMANCE (r.’C.)-- 50 ps Max. PHYSICAL DIMENSIONS 
* LOW CAPACITANCE (C...)-- 4.5 pF Max. | io 

> LOW NOISE (100 MHz N.F.) -- 6.0 dB Max. _ bo» 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 sec time limit) 


—55°C to +125°C 
+ 125°C Maximum 
+ 260°C Maximum 


Maximum Power Dissipation 


Total Be anon at 25°C Case Temperature [Notes 2 and 3] 0.5 Watt 
| at 25°C Ambient Temperature [Notes 2 and 3] 0.2 Watt 
Maximum Voltages and Current ; y eosin 
Vcso _— Collector to Base Voltage | — 30 Volts ra Lead No. 3 
Vceo _— Collector to Emitter Voltage [Note 4] — 30 Volts : 
Veso Emitter to Base Voltage —5.0 Volts ren gus ati 
100 mA All leads electrically isolated from case 


lc Collector Current Package weight is 0.31 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4916 2N4917 UNITS 


CHARACTERISTIC MIN. TYP. MAX. TYP. MAX. TEST CONDITIONS 


SYMBOL 


DC Current Gain — 40 70 I. = 100 vA Vcr 
DC Current Gain 60 100 lc = 1.0mA V 
DC Pulse Current Gain [Note 5] 70 150 200 lc = 10mA 
DC Pulse Current Gain [Note 5] 15 30 0 lc = 50mA V 
Collector Saturation Voltage | —0.07 —0.13 Volts Ice =1.0mA 
Ve (sat) Pulsed Collector Saturation —0.1 —0.14 , Volts Ic = 10mA 
Voltage [Note 5] 7 
Vee (sat) Pulsed Collector Saturation : —0.2 —03 : Volts Ic = 50mA 
Voltage [Note 5] 
Vee (sat) Base Saturation Voltage —0.65 —0.75 Volts Ile =1.0mA 
lc = 10 mA 
—0.75 —0.88 —1.1 lc = 50 mA 


tude ue ued 
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oo°oeo 
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a3: 3 
>> > 


Vee (sat) | ney a Saturation Voltage  —-0.7 -0.77  —0.9 
ote 
Vee (sat) Pulsed Base Saturation Voltage 


3 
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[Note 5] 
toa Turn On Time [Note 6] 
tors Turn Off Time [Note 6] 
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Additional Electrical Characteristics on page 2 * Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. . 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); 
junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(4) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 us; duty ee = 1%. 

(6) See switching circuit for exact values of |,, I,, and I,, 

(7) Power Bandwidth of 15.7 kHz with 3 dB Bolts at 10 Hz and 10 kHz. 
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2N4917 
SYMBOL CHARACTERISTIC TYP. Typ. may. UNITS TEST CONDITIONS 


Veceo (sust) Collector to Emitter Sustaining lc=10mA [,=0 
Voltage [Notes 4 and 5] (pulsed) 

BV cto Collector to Base Breakdown . le=10yA [;=0 
Voltage 

BV ces Collector to Emitter Breakdown lc=10yvA Ve = 0 


Voltage | 
BVeso Emitter to Base Breakdown l=0 le = 10nA 
_ Voltage 

Ices Collector Reverse Current = —15V Vie = 0 
Ices (65°C) - Collector Reverse Current : = —15V Ve = 0 
ar Open Circuit Output Capacitance ; : | Vce= —10V 
Cito Open Circuit Input Capacitance ; . 0. Ves = —O0.5V 
ro’ C. ; sa ear Constant = 10mA Vee: —20V 
NF Noise Figure (f = 100 MHz) ! ; : ‘ lc = 1.0mA Vce = —5.0V 

R; = 1002 BW = 15 MHz 
NF Noise Figure [Note 7] 2. E Ic = 100 vA Vee = —5.0V 

Rs = 1.0 kQ— 


TYPICAL ELECTRICAL CHARACTERISTICS 
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—2N4944 ¢ 2N4945 ¢ 2N4946, 
NPN GENERAL PURPOSE TRANSISTORS. 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS. 


PHYSICAL DIMENSIONS 


@ LVceo — 60 Volts Min. 
e hre — 100 Min. at 150 mA 
© Vee (sat) — 0.25 Volt Max. at 150 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperature 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature ~+125°C 
Lead Temperature (Soldering, 10 second time limit) + 260°C 
Maximum Power Dissipation [Notes 2 and 3] 
Total Dissipation at 25°C Case Temperature | 0.6 Watt 
at 25°C Ambient Temperature 0.22 Watt 
2N4944 
Maximum Voltages , | 2N4946 2N4945 
Vcso Collector to Base Voltage | 80 Volts 80 Volts 
Vceo Collector to Emitter Voltage [Note 4] 40 Volts 60 Volts NT nT 
Veeo Emitter to Base Voltage 5.0Volts  —-5.0 Volts "All leads electrically isolated from case 


Package weight is 0.31 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4944 © 2N4945 2N4946 
SYMBOL CHARACTERISTIC MIN. TYP, MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


DC Pulse Current Gain [Note 5] 40 80 120 100 150 300 lc = 150mA Voee=1.0V 
DC Pulse Current Gain [Note 5] 40 100 Ilc=30mA Voe=1.0V 


Vcc (sat) eee Saturation Voltage 0.15 0.25 0.10 0.25 Volts %Ic=150mA I,=15mA 
ote 


Vee (sat) Ae Saturation Voltage 0.85 1.1 085 1.1 Volts tle=150mA Is=15mA 
ote 


High Frequency Current Gain ; 15 15 lc=50mA Vcee=10V 
(f = 20 MHz) | 


Common Base, Open Circuit Output 25 Ves = 10V 
Capacitance (2N4944 only) 


Common Base, Open Circuit Output Ves = 10V 
Capacitance (2N4945 only) | 


Common Base, Open Circuit Input ae Ves = 0.5 V 
Capacitance 


CBO Collector Cutoff Current 
lepo (75°C) Collector Cutoff Current 

leBo Emitter Cutoff Current 

BV cto Collector to Base Breakdown Voltage 


Veo (sust) Collector to Emitter Sustaining 
Voltage [Notes 4 and 5] (2N4944 only) 


Veo (sust) Collector to Emitter Sustaining 
Voltage [Notes 4 and 5] (2N4945 only) 


BVeso Emitter to Base Breakdown Voltage | ; Volts 


. * Planar is a patented Fairchild process. 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

> (2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction hemiperature of 125°C and junction to case thermal resistance of 167°C/Watt (derating factor of 6.0 mW/°C); junction to ambient thermal 
resistance of 455°C /Watt (derating factor of 2.2 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length — 300 MS; duty cycle = 1%. 
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TYPICAL ELECTRICAL CHARACTERISTICS 


2N4944 2N4945 
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SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 


SYMBOL CHARACTERISTIC UNITS 


| Input Resistance 
Output Conductance 


Voltage Feedback Ratio 
Small Signal Current Gain 


CHARACTERISTICS RELATIVE TO VALUE AT Ta=25°C 
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COMMON EMITTER 
CHARACTERISTICS 
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CHARACTERISTICS RELATIVE TO VALUE AT Vog = SV 


o 2 


Vcg - COLLECTOR VOLTAGE - VOLTS 


~100 ~50 Oo ~=— §0 100 150 
Ta ~ AMBIENT TEMPERATURE —°C 


TEST CONDITIONS 


lo=1.0mA Vee =5.0V 
: le = 1.0 mA Vee = 5.0V 


te = 1.0mA ‘Vee = 5.0V 


le=10mA Vee=5.0V 


SE500! 


- SE5002 - SE5003 
NPN RF-AGC AMPLIFIERS 


SILICON PLANAR TRANSISTORS - 


The SE5001, SE5002, and SE5003 are NPN silicon PLANAR transistors designed specifically for 
commercial RF-IF-AGC applications. They feature high power gain, low noise, and excellent for-— 
ward AGC characteristics in a solid package designed to give maximum mechanical support to —-—»| 215 DIA, MAX. 

the transistor chip. / ate | _ 


PHYSICAL DIMENSIONS 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Operating Junction Temperature 125°C Maximum 
Storage Temperature —55°C to +125°C 
Soldering Temperature 260°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [Note 2] 0.5 Watt 
at 65°C Case Temperature [Note 2] 0.3 Watt 
at 25°C Ambient Temperature [Note 2] 0.2 Watt 
Maximum Voltages . ae — = Collector 
Vcseo Collector to Base Voltage 40 Volts | oda ogy” * RERUNS 
Veco Collector to Emitter Voltage [Note 3] 40 Volts | 
Veso Emitter to Base Voltage | 4.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SE5001 SE5002 SE5003 
Symbol Characteristics Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. TEST CONDITIONS 


C.. Output Capacitance : E F - : i: =O Vee = 10V 
NF Noise Figure [Note 5] ‘ ; lc = 4.0 mA Ve = 10 V 


hr High Frequency Current 4.0 : ; | : ; lc = 4.0 mA Vee = 10 V 
Gain (f = 100 mc) ! 


PG, Power Gain (f = 45 mc) 22 lc = 4.0 mA Vce = 10 V 

PG, Power Gain (f = 200 mc) lc = 4.0 MA Vee = 10V 

AGC, Automatic Gain Control 8.0 : : lc for which Po = PR, —30 db 
(f = 45 mc) [Note 6] in 45 mc test circuit 

AGC, Automatic Gain Control é Ic for which P, = R2 —30 db 
(f = 200 mc) [Note 6] | in 200 mc test circuit 


Additional Electrical Characteristics on page 2 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); 
junction-to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(4) Pulse Conditions: length = 300 usec; duty cycle =1%. . 

(5) f = 200 me; R, = 1002. 

(6) Additional AGC information on page 2. 
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ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Symbol Characteristics 

Nee DC Pulse Current Gain 
[Note 4] 

Icto Collector Cutoff Current 


ceo (65°C) Collector Cutoff Current 
BV cso Collector to Base 
Breakdown Voltage 
Vceo (sust) Collector to Emitter 
Sustaining Voltage 
[Notes 3 and 4] 
Emitter to Base 
Breakdown Voltage 


BVes0 


“Te > COLLECTOR CURRENT - mA 


Vg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS 


OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 
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SE5001 — SE5002 SE5003 
Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS 
30 70 30 70 30 70 lc = 4.0 MA Vee = 10 V 
500 500 500 nA I =O Vos = 20 V 
5.0 5.0 5.0 uA k= Ves = 20 V 
40 40 40 | Volts Ic =1004“A Iz=O 
40 40 40 — Volts Ic= Pulsed) Is =O 
. ulse 
4.0 4.0 4.0 Volts I=100vA Ic =0 
TYPICAL ELECTRICAL CHARACTERISTICS 
DC PULSE CURRENT GAIN VERSUS CONTOURS OF CONSTANT GAIN 
. COLLECTOR CURRENT , BANDWIDTH PRODUCT (f,) 
SRO ON WET 
meV eS TCA 
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CHARACTERISTICS RELATIVE TO VALUE AT 25°C 


TYPICAL GAIN VERSUS 
COLLECTOR CURRENT 
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I¢ ~ COLLECTOR CURRENT - mA 


FAIRCHILD TRANSISTORS SE5001*°SE5002*SE5003.it«*s 
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(output short circuit) 
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FAIRCHILD TRANSISTORS SE5001 * SE5002 ¢ SE5003 | 


200 MC AGC TEST CIRCUIT 


0.7 -7 pf 


50 22 
<) OUTPUT 


Input impedance referred to transistor is 100 22. 


L, = 3 turns #18 wire on 14” ceramic core 
L, = 2 turns #18 wire interwound at cold end with L, 
L,= RFC 
, == 4 turns .076” diam. silver tubing space wound (3%” |.D., no core). Output tap at 14 turn from collector end ground 
tap at 2 turns from collector end 


45 MC AGC TEST CIRCUIT 


1:1 0.7 -7pf 


| OUTPUT 
= = IMPEDANCE 
INPUT eee , i a 
IMPEDANCE (0) : 0.7-7 pf F tH 
2502 VI 


120- 4 40- LK> .Oluf RFC 


130 pf 7) 50 pf 
| VEE 510 


T,: 12T #32 bifilar wire on Q2 toroid (u = 115) 
T,: Primary: 10T #36 enameled wire wound on micrometals L-52-6 shielded coil form 
Secondary: 2T #36 enameled wire tightly coupled to primary 
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SE5006 
NPN RF AMPLIFIER 


SILICON PLANAR* TRANSISTOR 


e LOW FEEDBACK CAPACITANCE -- C... = 1.6 pF Max. 
e HIGH POWER GAIN -- PG @ 100 MHz = 20 dB Min. PHYSICAL DIMENSIONS 
e HIGH BREAKDOWN VOLTAGE --LVcco = 40 V Min. 

e LOW NOISE FIGURE -- NF @ 100 MHz = 5.5 dB Typ. 
¢ FORWARD AGC CHARACTERISTIC 


* Planar is a patented Fairchild process. 


ABSOLUTE MAXIMUM RATINGS [Notes 1 and 2] 
Maximum Temperatures 


Operating Junction Temperature 125°C 
Storage Temperature —55°C to +125°C 
Soldering Temperature 260°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 2] 0.5 Watt 
at 65°C Case Temperature [Note 2] 0.3 Watt 
at 25°C Ambient Temperature [Note 21] 0.2 Watt 
Maximum Voltages i FLAT 
Veso Collector to Base Voltage 40 Volts antes: ia dametntans: 
Vero Collector to Emitter Voltage [Note 3] 40 Volts Aa et seco ated ia oe 
Veso Emitter to Base Voltage 4.0 Volts ai aaa 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 


Output Capacitance | ; : pF I: =0 Ves = 10V 
Noise Figure [Note 5] : dB Ic = 4.0 MA Vec = 15 V 

f = 100 MHz R; = 1002 
High Frequency Current Gain (f = 100 MHz) ; : ae =40mA Vee = 10V 


Power Gain (f = 455 kHz) [Note 5] dB = 4.0mA Veo = 12V 
Power Gain (f = 10.7 MHz) [Note 5] dB ie = 4.0 mA Veco = 12V 
Power Gain (f = 100 MHz) [Note 5] dB lc = 4.0 mA Vec = 15V 
Automatic Gain Control (f = 100 MHz) [Note 5] : : mA Ic for which PG@acc= PG — 30 dB 
Vee (sat) Collector Saturation Voltage : Volts lc=10mA_ Is=5.0mA 
Vee (sat) Pulsed Base Saturation Voltage [Note 4] —(0. Volt lc=10mA_ ls=5.0mA 
hee DC Pulse Current Gain [Note 4] lc =4.0mA Vee = 10V 
lcBo Collector Cutoff Current | nA EL =0 Ves = 20V 
lcpo (65°C) ~ Collector Cutoff Current : BA l= 0 Ves = 20V 


Vceo (sust) Collector to Emitter Sustaining Voltage [Notes 3 and 4] Volts Ic= ber s=0 
pulse 
BVeBo Emitter to Base Breakdown Voltage Volts Ie=0 le = 100 nA 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction to ambient thermal resist- 
ance of 500°C /watt (derating factor of 2.0 mW/°C). 


(3) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(4) Pulse Conditions: length = 300 usec; duty cycle = 1%. 
(5) See Test Circuit. 
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FAIRCHILD TRANSISTOR SE5006 a 


TYPICAL ELECTRICAL CHARACTERISTICS 
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SE5006 


FAIRCHILD TRANSISTOR 


TYPICAL SMALL SIGNAL COMMON EMITTER “Y” 


PARAMETERS 
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Transfer Admittance 
(output short circuit) 
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SE5006 


FAIRCHILD TRANSISTOR 


455 kHz UNNEUTRALIZED 
AMPLIFIER TEST CIRCUIT 


T. = T.R.W. #17794R1 


INPUT § .47uF 


500) 005uF: 


10.7 MHz UNNEUTRALIZED 
AMPLIFIER TEST CIRCUIT 
Lo 


50Q Ly 
INPUT 5.F 


C, and C, ARCO £465 
L, = 11 .H (0.9 inch of #632 AIRDUX COIL) 
input Tap at 2.9T from cold side 
Output Tap at 3.66T from cold side 
L, = 1.1 wH (1.5 inches of #608 AIRDUX COIL) 
Input Tap at 2.3T from cold side 
Output Tap at 0.5T from cold side 


SuF 


All resistors are 12 watt. 


Typical gain at Ic = 4 mA is 34 dB. 
10k 


100 Q 


100 MHz AGC AND NF TEST CIRCUIT 


L, = #14 Buss Wire — 3T — %” I.D. — 2” long 
Tap at 144T from cold end 
L,= #18 enameled — 5T — 4” 1.D. — %._" long 
Tap at 144T from cold end 500 
T, = #36 Bifilar — 1T in balum core Q, INPUT C, 
C, = 1 to 35 pF Johanson #803 (or equivalent) 


C;,C, = 1 to 35 pF Johanson #803 (or equivalent) 


110 pF 


D, — FD 300 
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o+12V 


L.lpH 


502 
OUTPUT 
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o+ VNEUT 
~ 12V 


50 0 
OUTPUT 


C4 
£0) 
| (2000 pF | 
pre = 
1.3k 
Patan Vec 


i 15V 


_$E5025 
NPN IF AMPLIFIER’ 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


@ OPTIMIZED FOR FINAL VIDEO IF AMPLIFIER | 
@ LOWC_ =1.0pF MAX PHYSICAL DIMENSIONS 
re : 
LOW Coa 200 wmho MAX, 330 DIA. MAX. 


HIGH 45MHz POWER GAIN = 25 dB MIN. 


.220 MAX. 


HIGH LV = 30V MIN. 


CEO 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature -55°C to +125°C 
Operating Junction Temperature +125°C Maximum 
Lead Temperature (Soldering, 10sec time limit) +260°C Maximum 
Emitter 
Lead 
Maximum Power Dissipation ae 
Lead No. 3 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt 
at 25°C Free Air Temperature (Notes 2 and 3) 0.25 Watt ee 


All leads electrically isolated from case 
Package weight is 0.5 gram 


Maximum Voltages 


VoBo Collector to Base Voltage 30 Volts 
Vo EO Collector to Emitter Voltage (Note 4) 30 Volts 
VERO Emitter to Base Voltage 3.0 Volts 


Characteristic in. Typ. Max. Units Test Conditions 


Power Gain, Fixed Neutralization (f = 45MHz) 
Reverse Transfer Capacitance 


Output Admittance, Input Short Circuit (f = 45 MHz) 


Collector to Emitter Sustaining Voltage 1.0 
(Notes 4 and 5) (pulsed) 


Collector to Base Breakdown Voltage 100 
Emitter to Base Breakdown Voltage ‘ 10 
DC Pulse Current Gain (Note 5) 10 
High Frequency Current (f = 100MHZ : : 10 


Collector Saturation Voltage (Note 5) : i c 20 mA 
(pulsed) 


Collector Cutoff Current 
Collector Cutoff Current 


(See notes on back page) * Planar is a patented Fairchild process. 
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i 7 FAIRCHILD TRANSISTOR SE5025 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) 


to-ambient thermal resistance of 400°C/Watt (derating factor of 2.5 mW/°C). 


(4) 


(5) Pulse Conditions: length = 


COLLECTOR CHARACTERISTICS — 
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Vee ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


INPUT ADMITTANCE 
VERSUS COLLECTOR CURRENT 


INPUT ADMITTANCE - mmhos 


Yie ~ 


I¢ ~ COLLECTOR CURRENT - mA 


MAXIMUM POWER DISSIPATION 
VERSUS AMBIENT TEMPERATURE 
Sees eee 
pf 


' 250 


MAXIMUM DISSIPATION - mW 
8 


Ty ~ AMBIENT TEMPERATURE - °C 


300 us; duty cycle = 


Iq - COLLECTOR CURRENT - mA 


Yre ~ REVERSE TRANSFER ADMITTANCE - umhos 


1%, 


TYPICAL ELECTRICAL CHARACTERISTICS 
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DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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BANDWIDTH PRODUCT (f,) 
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Veglsat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


- OUTPUT ADMITTANCE - mmhos 


Yoe 


~ REVERSE TRANSFER CAPACITANCE - pF 


Cre 


These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction- 


Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2, 
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2N5040 - 2N5041 
PNP HIGH CURRENT AMPLIFIERS 


DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTORS 


| hee @ 500 mA PHYSICAL DIMENSIONS 
e EXCELLENT BETALINEARITY...-.-... Teg @ 150 mA = 0.75 (Min.) jeone 110405) ecuins 
e LOW SATURATION VOLTAGE. ....... Veg (sat) = 0.45 V (typ.) @ 1, = 1.0A, I, = 33 mA 
a, ee weet ee Vo_(sat) = 0.20 V (typ.) @ I, = 500 mA, I, = 50 mA 
e HIGH BREAKDOWN VOLTAGE ....... Veco — 40V (min.) @ 1, =30 mA 
e COMPLEMENTARY WITH NPN 2N3567 | 
ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature — 55°C to +125°C 
Operating Junction Temperature +125°C 
Lead Temperature (Soldering, 10 second time limit) +260°C 
Maximum Power Dissipation | 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.8 Watt 
at 25°C Free Air Temperature (Notes 2 and 3) 0.3 Watt 
Maximum Voltages 2N5040 2N5041 NOTES: Ali dimensions in inches 
Vero Collector to Base Voltage 25 Volts 40 Volts es ee 
VeEo Collector to Emitter Voltage (Note 4) 25 Volts 40 Volts eo eae 
Vero Emitter to Base Voltage 4.0 Volts 9.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5040 
CHARACTERISTIC MIN. TYP. 


2N5041 


SYMBOL MAX. | MIN. TYP. 


MAX. | UNITS TEST CONDITIONS 


Dee, Poets a hee, @lg=150 MA Vop= —1.0V 
lice, DC Pulse Current Gain Ratio (Note 5) 0.5 0.75 0.85 hee @I¢=500mA Vo, =—1.0V 


hee, DC Pulse Current Gain (Note 5) 30 40 75 1,=150 mA Vop= -1.0V 
hee, DC Pulse Current Gain (Note 5) 20 75 30 65 1,=500 mA Vop = —1.0V 
hee DC Pulse Current Gain (Note 5) 20 30 85 I~=10 mA Vop= —1.0V 
Veeo(sust) Collector to Emitter Sustaining Voltage (Note 4) | —25 —40 1, =30 mA (pulsed) 1,0 

BVa80 Collector to Base Breakdown Voltage —25 —40 1,.=100 vA I=0 

BV 56 Emitter to Base Breakdown Voltage —4.0 Ic=0 | I-==10 wA 

Veg (sat) Pulsed Collector Saturation Voltage (Note 5) Io=150 mA I,=15 mA 
Vog(sat) Pulsed Collector Saturation Voltage (Note 5) 1,=500 mA [,=90 mA 
Voe(sat) Pulsed Collector Saturation Voltage (Note 5) IK=10A [,=33 mA 
V,e(on) Pulsed Base Emitter on Voltage (Note 5) I,=20 mA Vor= —5.0V 
Vpe(sat) Pulsed Base Saturation Voltage (Note 5) I-=150 mA [,=15 mA 

Vp (sat) Pulsed Base Saturation Voltage (Note 5) =—0.9. =121 Volts I.=500 mA I,=50 mA 
Vp¢(sat) Pulsed Base Saturation Voltage Volts I,=1.0A [,=33 mA 


*Planar is a patented Fairchild process. 


Volts 
Volts 
: Volts 

—0.09 —0.25 Volt 
—04 1.0] 2 : Volt 
Volts 

—0.69 —0.85 Volt 
~—0.82 —1.1 Volts 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) Thse are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C); junction to mene thermal 
resistance of 333°C/Watt (derating factor of 3.0 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, Ib:, and Is2. 
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FAIRCHILD TRANSISTORS 2N5040 - 2N5041 SCS 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5040 2N5041 


CHARACTERISTIC MIN. TYP. MAX.) MIN. TYP. MAX. 


SYMBOL TEST CONDITIONS 


UNITS 


Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
High Frequency Current Gain (f = 100 MHz) 
Collector to Base Capacitance (f = 1.0 MHz) 
Emitter to Base Capacitance (f = 1.0 MHz) 
Turn On Time (Note 6) 

Turn Off Time (Note 6) 

Narrow Band Noise Figure (f = 


lcBo 
logo 
loao(65°C) 
logo (65°C) 


lepo 
h 


Vog = — 15V 
Vog = — 30V 
Veg = — 15V 
Veg = — 30V 
Vip = — 4.0V 
Voge = — 10V 
Vog = — 10V 
Veg = —~ 0.5V 

In, = 50 mA 

lp, == Igo ~ 50 mA 
Veg =—5.0V 

Re = 1.0 ko 


fe 


a =z 500 mA 


1.0 kHz) lo = 200 pA 


TYPICAL ELECTRICAL CHARACTERISTICS 
(2N5041 only) 


ACTIVE REGION | 
COLLECTOR CHARACTERISTICS 
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ACTIVE REGION 
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I¢- COLLECTOR CURRENT-mA 


I¢- COLLECTOR CURRENT-mA 


SATURATION REGION 
COLLECTOR blaine 
Ta=28°C S eh 
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SATURATION REGION 
COLLECTOR CHARACTERISTICS 
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hee ~ DC PULSE CURRENT GAIN 


Vcgp-COLLECTOR VOLTAGE-VOLTS - 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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: _ FAIRCHILD TRANSISTORS 2N5040 - 2N5041 | | 


TYPICAL ELECTRICAL CHARACTERISTICS 
(2N5041 only) 


COLLECTOR SATURATION CONTOURS OF CONSTANT 


VOLTAGE VERSUS NARROW BAND 
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PULSED BASE CONTOURS OF CONSTANT 
SATURATION VOLTAGE | NARROW BAND 
VERSUS COLLECTOR CURRENT NOISE FIGURE 
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COLLECTOR CUTOFF CURRENT INPUT AND OUTPUT 
VERS _ CAPACITANCE VERSUS 
AMBIENT TEMPERATURE REVERSE BIAS VOLTAGE 
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a FAIRCHILD TRANSISTORS 2N5040 - 2N5041 


TYPICAL ELECTRICAL CHARACTERISTICS 
(2N5041 only) 


COMMON EMITTER COMMON EMITTER COMMON EMITTER 
CHARACTERISTICS CHARACTERISTICS VERSUS CHARACTERISTICS VERSUS 
VERSUS COLLECTOR chal COLLECTOR - EMITTER VOLTAGE AMBIENT TEMPERATURE 
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Veg = -5.0V 
Ig =1.0mA 
f= 1.0 kHz 
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CHARACTERISTICS RELATIVE TO VALUE AT 25°C 


CHARACTERISTICS RELATIVE TO VALUE AT Ic=1.0mA 


: mE 


CHARACTERISTICS RELATIVE TO VALUE AT Vee 


a 


| es oe ee eS ee 
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SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 
SYMBOL CHARACTERISTIC | j | TEST CONDITIONS 


Input Resistance lg = 1.0 mA 
Output Conductance I, = 1.0 mA 
Voltage Feedback Ratio : : Ic =1.0 mA 
Small Signal Current Gain Ip = 1.0 mA 


3 TOTAL HARMONIC DISTORTION 
1.0 WATT AUDIO AMPLIFIER | _ VERSUS POWER OUTPUT 


EEE 
i 


TOTAL HARMONIC DISTORTIONS-% 


POWER OUTPUT - WATTS 


SENSITIVITY —14 mV (ems) FOR 1.0WATT OUTPUT (R, = 8.02; f =400 Hz) 
S*N/N -— 62dB BELOW 1.0 WATT 
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FT5040 - FT5041 
PNP HIGH CURRENT AMPLIFIERS 


DIFFUSED SILICON PLANAR* If EPITAXIAL TRANSISTORS 


e HIGH POWER DISSIPATION ........ 4.0 WATT @ T, = 25°C 
hee @ 500 mA BAY SIGS DIMENS UN? 
e EXCELLENT BETA LINEARITY. -..-..-.- - Tig @ 150 mA — 0.75 (Min.) fevee to 105) outins 
e LOW SATURATION VOLTAGE........ Vo-(sat) = —0.45 V (typ.) @ 1, = 1.0A, I, = 33 mA 
se ciehitcletemst iat Vo-(sat) = —0.20 V (typ.) @ 1, = 500 mA, 1, = 50 mA 
e HIGH BREAKDOWN VOLTAGE ....... LV ecg = —40 V(min.) @ |, = 30 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature — 55°C to +125°C 
Operating Junction Temperature +-125°C 
Lead Temperature (Soldering, 10 second time limit) +260°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 4.0 Watt 
at 25°C Free Air Temperature (Notes 2 and 3) 0.5 Watt 
Maximum Voltages | FT5040 FT5041 
Veso _- Collector to Base Voltage —25 Volts —40 Volts 
Vero Collector to Emitter Voltage (Note 4) : —25 Volts —40 Volts NOTES: All dimensions in inches 
Veso Emitter to Base Voltage —4.0 Volts —5.0 Volts arcties Ieeericciiy Nene 


conductive material 
Package weight is 0.66 gram 


— 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


FT5040 FT5041 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. | MIN. TYP. MAX. | UNITS TEST CONDITIONS 


hee, “ . hee, @I. =150 mA Vor = 1.0 V 
Hee, DC Pulse Current Gain Ratio (Note 5) h--,@1o=500 mA Vo, = —1.0V 


hee, DC Pulse Current Gain (Note 5) 30 1,=150 mA Vop= ~1.0V 
| Kees DC Pulse Current Gain (Note 5) 20 1-=500 mA Vop = —1.0V 

hee DC Pulse Current Gain (Note 5) 20 I-=10 mA Vop= —1.0V 

Voeo(sust) Collector to Emitter Sustaining Voltage (Note 4 & 5) } —25 Volts 1,=30 mA (pulsed) 1,0 

BVa26 Collector to Base Breakdown Voltage —25 Volts  !,.=100 uA I-=0 

BV e86 Emitter to Base Breakdown Voltage —4.0 Volts I.=0 I-==10 yA 

Veg (sat) Pulsed Collector Saturation Voltage (Note 5) —0.09 —0.25 Volt I-=150 mA [p= 15 mA 

Vog(sat) Pulsed Collector Saturation Voltage (Note 5) —~0.4  -1.0 : : Volt  1.=500 mA 1,=50 mA 

Voz (sat) Pulsed Collector Saturation Voltage (Note 5) ‘ : Volts I,=10A 1,=33 mA 

Vee(on). Pulsed Base Emitter on Voltage (Note 5) —0.69 —0.85 : Volt I.=20mA Voe= —5.0V 

Voe(sat) Pulsed Base Saturation Voltage (Note 5) —0.82 —1.1 ; Volts I,=150 mA I;=15 mA 

Vee (sat) Pulsed Base Saturation Voltage (Note 5) —-0.9 —1.2 Volts I.=500mA | [,==90 mA 

Vor (Sat) Pulsed Base Saturation Voltage ; : Volts I-=1.0A |,==33 mA 


NOTES: *Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

| (2) Thse are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 40 mW/°C); junction to ambient thermal 
resistance of 200°C/Watt (derating factor of 5.0 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse conditions: length = 300 us; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, 18:, and Iz. 


FAIRCHILD 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


10-164 


FAIRCHILD TRANSISTORS FT5040 - FT5041 | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


FT 5040 
MIN. TYP. 


| FT5041 
MAX.| MIN. TYP. 


SYMBOL 


CHARACTERISTIC 


Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current — 

Emitter Cutoff Current 

High Frequency Current Gain (f = 100 MHz) 
Collector to Base Capacitance (f = 1.0 MHz) 
Emitter to Base Capacitance (f = 1.0 MHz) 
Turn On Time (Note 6) 

Turn Off Time (Note 6) 

Narrow Band Noise Figure (f = 1.0 kHz) 


loo 
loBo 
lego (65°C) 
lego (65°C) 


lego 


MAX. | UNITS TEST CONDITIONS 


Veg = — 15V 
Veg = — 30V 
Veg = — 15V 
Veg = — 30V 
Vig = — 4.0V 
I. = 50 mA Veep = - 10V 
I, =0 Veg = — 10V 
IL=0 Vig = — O.5V 

| 

I 


IL =0 
IL =0 
IL =0 
IL =0 
IL =0 


l,~ 500mA 15, ~ 50mA 
I, ~ 500 mA BI =1,, ~ 90 mA 
Ie =200wA OV, 
Ro = 1.0kQ 


TYPICAL ELECTRICAL CHARACTERISTICS 


(F T5041 only) 


SATURATION REGION 
oes CHARACTERISTICS * 
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if * Single family characteristic on Transistor Curve Tracer. 9% 
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DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


he - OC PULSE CURRENT GAIN 


1000 


100 
Ic -COLLECTOR CURRENT-mA 


0.01 0.1 1.0 10 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT 


-50 1 —- FA 


He 


= TNC CT 
ONAN 
ee AAS ir 


S37) 


-0.5 |} 


Vcp- COLLECTOR VOLTAGE - VOLTS 


Ig- COLLECTOR CURRENT-mA 


FAIRCHILD TRANSISTORS FT5040 - FT5041 | 


TYPICAL ELECTRICAL CHARACTERISTICS 
(FT5041 only) 


COLLECTOR SATURATION 
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COLLECTOR CURRENT 
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CONTOURS OF CONSTANT 
NARROW BAND 
NOISE FIGURE 
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INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 
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TYPICAL ELECTRICAL CHARACTERISTICS 
(FT5041 only) 


COMMON EMITTER COMMON EMITTER 
VERSUS COLLECTOR CURRENT 
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CHARACTERISTICS RELATIVE TO VALUE AT Ic=1.0mA 
CHARACTERISTICS RELATIVE TO VALUE AT 25°C 


2.0 
1.0 
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CHARACTERISTICS RELATIVE TO VALUE AT Vo¢ = 


I¢ - COLLECTOR CURRENT- mA Voge - COLLECTOR - EMITTER VOLTAGE - VOLTS 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 


SYMBOL CHARACTERISTIC | TYP. | UNITS 
hie Input Resistance 2.3 kQ 
Noe Output Conductance ; 17 pzmho 
hee Voltage Feedback Ratio 45 x10-* 
bee Small Signal Current Gain 78 

1.0 WATT AUDIO AMPLIFIER ton AND toss TEST CIRCUIT 


TO OSCILLOSCOPE 
INPUT 2 >100kQ 
tr ~10ns 


PULSE SOURCE 
ty, tf < 20ns 

= Zin = 502 
PW = 10 


us 
DUTY CYCLE < 2% 


SENSITIVITY —14 mV (rms) FOR 1.0WATT OUTPUT (R, = 8.02; f = 400 Hz) 
S+N/N -—~ 62dB BELOW 1.0 WATT 
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COMMON EMITTER 
CHARACTERISTICS CHARACTERISTICS VERSUS CHARACTERISTICS VERSUS 


COLLECTOR - EMITTER VOLTAGE AMBIENT TEMPERATURE 


fe 


Ty AMBIENT TEMPERATURE -"¢ 


TOTAL HARMONIC DISTORTIONS -% 


TEST CONDITIONS 


I=10mA  VQ=—5.0V 
Ik=10mA V=—5.0V 
I=10mA  VQ=—50V 
l=10mA VQ =—5.0V 


TOTAL HARMONIC DISTORTION 
VERSUS POWER OUTPUT 


POWER OUTPUT-WATTS 


2N5042 
PNP HIGH CURRENT AMPLIFIER 


DIFFUSED SILICON PLANAR* Il EPITAXIAL TRANSISTOR 


h,, @ 500 mA : 
he, @ 150 mA = 0.75 (min.) 

e LOW SATURATION VOLTAGE - - V.,(sat) = 0.45 (typ.) @ 1, = 1.0A, I, = 33 mA 
e HIGH BREAKDOWN VOLTAGE - - LV, = 40 V (min.) @ 1, = 30 mA 

e LOW DISTORTION - - 0.5% (typ.) @ 5.0 WATTS 

© COMPLEMENTARY WITH NPN SE8002 AND 2N3110 


e EXCELLENT BETA LINEARITY - - PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-39) outline 


[e154 4 


Seating 


Plane. 
ABSOLUTE MAXIMUM RATINGS (Note 1) ei 


Maximum Temperatures 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature +200°C 
Lead Temperature (Soldering, 60 second time limit) +300°C 
Maximum Power Dissipation 
Total Dissipation 
at 25°C Case Temperature (Notes 2 & 3) 4.0 Watts 
at 25°C Ambient Temperature (Notes 2 & 3) 0.8 Watt 
Maximum Voltages 038 ten 
Vogo Collector to Base Voltage —40 Volts NOTES: Alldimensions in inches. 
Vero Collector to Emitter Voltage (Note 4) — 40 Volts Rui 
Veso Emitter to Base Voltage —5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Hee. 

Nee, 

Nee, 

hee, 

Nee 

Vero (sust) 
BVcB0 

BV Eg 
Vog(sat) 
Vo (sat) 
Vog(sat) 
Vpefon) 
Vpe(sat) 
Vpe(sat) 
Vpe(sat) 
lcBo 
logo (150 ° C) 
leBO 


CHARACTERISTIC 


DC Pulse Current Gain Ratio (Note 5) 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 


Collector to Emitter Sustaining Voltage (Notes 4 & 5) 


Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 


Pulsed Collector Saturation Voltage (Note 5) 


Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Base Emitter On Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

High Frequency Current Gain (f == 100 MHz) 
Collector to Base Capacitance (f = 1.0 MHz) 
Emitter to Base Capacitance (f = 1.0 MHz) 
Turn On Time (Note 6) 

Turn Off Time (Note 6) 


Narrow Band Noise Figure (f = 1.0 kHz) 


Additional Electrical Characteristics and Notes on Page 3 


0.75 0.85 


40 
30 
30 

—40 
—40 
—5.0 


TEST CONDITIONS 


Nee, @ Io = 150 mA Voz = —1.0V 
Hee, @ Io = 500 mA Voz = —1.0V 
Io = 150 mA Vor = —10V 
1, = 500 mA Voz = —1OV 
I, = 10 mA Vor = —-LOV 


I, = 30 mA (pulsed) |, = 0 
I, = 100 vA I, =0 
Ic = 0 I; = 10yA 
I, = 150 mA 
I, = 500 mA 


I, = 15mA 
|, = 50 mA 
I, = 33 mA 
Vog = —5.0V 
I, = 15mA 
1, = 50mA 
|, = 33 mA 
Veg = —30V 
Veg = —30V 
Veg = —4.0V 
Vop = —10V 
Vog = —10V 
Vig = —0.5V 
let =~ 50 mA 
le = Ib2 ~~ 50 mA 
Vop = 5.0 V 
R, = 1.0 kQ 


I. ~ 500 mA 
I = 200 uA 


*Planar is a patented Fairchild process. 
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ACTIVE REGION 
COLLECTOR CHARACTERISTICS 
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SATURATION REGION 
COLLECTOR ae 
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CHARACTERISTICS 
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VERSUS COLLECTOR CURRENT 
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TYPICAL ELECTRICAL CHARACTERISTICS 


PULSED BASE 


ACTIVE REGION 
vets CHARACTERISTICS 


etre Ge 4) la 
| anne AA 


Ie - COLLECTOR CURRENT - mA 


Vg 7 COLLECTOR - EMITTER VOLTAGE - VOLTS 


SATURATION REGION 
COLLECTOR CHARACTERISTICS 
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Ie > COLLECTOR CURRENT - mA 


Vee" COLLECTOR - EMITTER VOLTAGE - ‘ours 


DC PULSE CURRENT GAIN 
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SATURATION VOLTAGE 
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leo COLLECTOR CURRENT - mA 


Ae ~ COLLECTOR CURRENT - mA 


VERSUS 


15 


ACTIVE REGION 


COLLECTOR HT 
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Veg ~ COLLECTOR - at ae VOLTS 


SATURATION REGION 


COLLECTOR CHARACTERISTICS 


Voge ~ COLLECTOR = “EMITTER VOLTAGE - voLTs 


CONTOURS OF CONSTANT 
GAIN BANDWIDTH PRODUCT (f,) 


row) 
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INPUT AND OUTPUT 
CAPACITANCE VERSUS 
iepeleings BIAS VOLTAGE 


CAPACITANCE - pF 


REVERSE BIAS VOLTAGE - VOLTS 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 


CHARACTERISTIC TEST CONDITIONS © 
Io=1l0mA  V 
I, = 1.0 mA 
1, = 1.0 mA 


SYMBOL 


input Resistance 
Output Conductance 


Voltage Feedback Ratio 
Small Signal Current Gain 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or !ow duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/Watt (derating ee of 22.8 mW/°C); junction to ambient thermal 
resistance of 219°C/Watt (derating factor of 4.56 mW/°C). 

(4) This rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

_ (5) Pulse Conditions: length == 300 us; duty cycle = 1%. 

(6) See switching circuit for exact values of !., |;,, and Ip. 


TYPICAL ELECTRICAL CHARACTERISTICS 


COMMON EMITTER 
CHARACTERISTICS VERSUS 
AMBIENT TEMPERATURE 


COMMON EMITTER 
CHARACTERISTICS VERSUS 
COLLECTOR-EMITTER VOLTAGE 


ra 25°C 


COMMON EMITTER 
CHARACTERISTICS 
iba dared eal 


-— 
oe 


-— 
e 
~~ 


<a 


CHARACTERISTICS RELATIVE TO VALUE @ 25°C 


CHARACTERISTICS RELATIVE TO VALUE AT I. = 1.0mA 
CHARACTERISTICS RELATIVE TO VALUE AT Vo¢ = -5.0V 


Ve COLLECTOR CURRENT- mA = V 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


lee COLLECTOR CURRENT - mA 


Veg ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


le- COLLECTOR CURRENT - mA 
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T, ~ AMBIENT TEMPERATURE -C 


FORWARD BIASED 
SAFE OPERATING AREA 
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Veg ~ COLLECTOR - cane ee vous 


FAIRCHILD TRANSISTOR 2N5042 | | 


SWITCHING TIMES VERSUS 


COLLECTOR CURRENT t_, AND t,, TEST CIRCUIT 
1000 
ose TT 
[NT VeB Voc 
200 SIS == +3.8V -30V 
| RAID 


TO OSCILLOSCOPE 
INPUT Z >100k2 
ty = 1Ons 


TIME - ns 
i: 


iT A AAT | AT 


ee i ee ee 


ee aa 


Brill 


i an 2 ee ee PULSE SOURCE 
| i ae ae tr, tf, <20ns 
2.0F 'c * Zin = 502 
V aia ee a PW = Ops 
1.0 om DUTY CYCLE <2% 
10 20 500 ©=:1000 


Ie- uci niece mA 


FIVE WATT AUDIO AMPLIFIER 


HEAT SINK 
2N5042 


6 


10 


i HEATSINK 
3638 Benne 
poo oko 2N3 lo 


poo) 


4.7k0 


0 SUPPLY 
VOLTAGES 


DISTORTION VERSUS POWER OUTPUT 
POWER OUTPUT VERSUS SUPPLY VOLTAGE 


Vsuppty==30V Vsupply==24V 
Ri=16Q Ri=8.0 Q 


Total Harmonic Distortion 
@ f= 400 Hz, Pout = 5.0 W 


Sensitivity @ f = 400 Hz, 
Pout = 5.0 W 


0.7% 0.5% 


DISTORTION -% 


410 mV(rms) 300 mV(rms) 


POWER OUTPUT - WATTS 


: SN (dB below 5.0 W) 64 dB 75 dB 


TOTAL HARMONIC 
DISTORTION = 5% 


0 Lapp zi id 


0 2.0 4.0 8.0 10 
POWER OUTPUT - ice SUPPLY VOLTAGE - VOLTS 


1.0 WATT AUDIO AMPLIFIER 


TOTAL HARMONIC DISTORTION 
VERSUS POWER OUT 


SE8002 
jon dea 


2.00 
me 


TOTAL HARMONIC DISTORTION -% 


or 
680k2 


: : ; SENSITIVITY - 14mV(rms) for 1.0 watt output (Ry = 8.02; 400Hz) 
POWER OUT - WATTS S+N/N ~ 62dB below 1.0watt 
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2N5055 
PNP HIGH-SPEED SWITCH 


DIFFUSED SILICON PLANAR*II EPITAXIAL TRANSISTOR 


e FASTSWITCHING ........ ton = 20 ns (MAX) @ 30 mA 

ef cleyte. aD cal gis tore = 25 ns (MAX) @ 30 mA 

oe ta tears T; = 20 ns (MAX) @ 10 mA PHYSICAL DIMENSIONS 
e HIGH FREQUENCY... ..... fr= 550 MHz (MIN) @ 20 mA In accordance with JEDEC (TO-106) outline 
e LOW CAPACITANCE... .... C.. = 4.5 pF (MAX) @5V | 66 | 


e LOW SATURATION VOLTAGE . . . Vee (sa) = 0.19 V (MAX) @ 30 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature +125°C 
Lead Temperature (Soldering, 10 seconds time limit) + 260°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 0.5 Watt 
at 25°C Ambient Temperature [Notes 2 and 3] 0.2 Watt 
Maximum Voltages and Current . 
Veso Collector to Base Voltage —12 Volts 
Vero Collector to Emitter Voltage [Note 4] — 12 Volts 
Veso Emitter to Base Voltage — 4.5 Volts 
Voces Collector to Emitter Voltage —12 Volts 


le Collector Current {Note 2] 100 mA NOTES: All dimensions in inches 


Ail teads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS UNITS TEST CONDITIONS 


Vce (sat) Pulsed Collector-Emitter Saturation Voltage [Note 5] ; : Volts Ic=10mA ls = 1.0 mA 
Vee (sat) Pulsed Collector- Emitter Saturation Voltage [Note 5] | : : Volts Ic=30mA = 1,=3.0mA 
Voce (sat) Pulsed Collector-Emitter Saturation Voltage [Note 5] ; : Volts Ic=100mA 1, =10mA 
hie High Frequency Current Gain (f = 100 MHz) : : — Vee = —10 V 
Cu Collector to Base Capacitance 
Cer Emitter to Base Capacitance 
Ices Collector Reverse Current 
Ices (65°C) Collector Reverse Current 

Charge Storage Time [Note 6, Figure 1] 

Turn On Time [Note 6, Figure 2] 


Turn Off Time [Note 6, Figure 2] . le Ine = = 3.0 mA| 

Delay Time [Note 6, Figure 2] | ad ls; ~ 3.0 mA 

Rise Time [Note 6, Figure 2] ls: ~~ 3.0 mA 

Storage Time [Note 6, Figure 21] ls: = lee = 3.0 mA 

Fall Time [Note 6, Figure 2] le 30 mA Ia, Ip 3.0 mA 
Additional Electrical Characteristics on page 2 __ * Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction to ambient thermal 
resistance of 500°C /watt (derating factor of 2.0 mW/°C). 


(4) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
(6) See switching circuit for exact values of I,, I,,, and Ip). 
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FAIRCHILD TRANSISTOR 2N5055 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. 
Vez (sat) Pulsed Base-Emitter Saturation Voltage — 0.88 — 0.92 
Vee (sat) Pulsed Base-Emitter Saturation Voltage — 0.8 —0).93 —1.15 
Vee (sat) Pulsed Base-Emitter Saturation Voltage —(0.95 —1.14 —1.5 
Veco (sus) Collector-Emitter Sustaining Voltage [Notes 4 and 5] —12 

BV cso Collector-Base Breakdown Voltage —12 

BVeso Emitter-Base Breakdown Voltage ~—45 

hee DC Current Gain 12 44 

hee DC Pulse Current Gain [Note 5] 20 95 

hee DC Pulse Current Gain [Note 5] 30 63 100 
hee 


DC Pulse Current Gain [Note 5] 


33 


TYPICAL ELECTRICAL CHARACTERISTICS 


ACTIVE REGION* 


ee LI | 

8.0 | LIAS ttt Hh «< 
e Uy in b 
2. WAL AAU | : 
AA ATL : 
os AY bs : 


0 “4.0 -8.0 “12 6-20 


i¢ ~ COLLECTOR CURRENT — mA 
Ie ~ COLLECTOR CURRENT ~ mA 


0 -4.0 -8.0 -12 -16 -20 0 “0.1 -0.2 -0.3 -0.4 7 
Veg -- COLLECTOR-EMITTER VOLTAGE — VOLTS Vee ~ COLLECTOR-EMITTER VOLTAGE — VOLIS 


ingle family characteristic on Transistor Curve Tracer. 


COLLECTOR SATURATION 
DC PULSE CURRENT GAIN VOLTAGE yess Doe 


VERSUS COLLECTOR CURRENT 
00 


Neg - DC PULSE CURRENT GAIN 


VeglSAT) — COLLECTOR SATURATION VOLTAGE — VOLTS 


5.0 -l0 -2 -50 - 


Ic — COLLECTOR CURRENT — mA le — COLLECTOR CURRENT - mA 
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I¢ — COLLECTOR CURRENT — mA 


Ie ~ COLLECTOR CURRENT ~ mA 


UNITS TEST CONDITIONS 
Volts Ie=10mA le = 1.0 mA 
Volts Ic=30 mA Ils=3.0 mA 
Volts Ie=100 mA Is=10mA 
Volts Ic=10mA = 
(pulsed) 
Volts lc = 100 pA I = 0 
Volts le = 100 wA lc = 0 
le = 1.0mA Vee = -—-05V 
lc=10mA Vee= —1.0V 
c= 30mA Vee= —05V 


Ic = 100 mA 


Vee = —1.0 V 


VppiSAT) — BASE-EMITTER SATURATION VOLTAGE — VOLTS 


oa 


t 
ad 
oo 


SATURATION REGION* 


-0.8 a 


} ~0.8 
Vee — BASE-EMITTER VOLTAGE — VOLTS 


-2.0 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Sl Ys Ls as 
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cas OO Ce RLS CaS 


5.0 -0 -20 -50 -lO - 
I¢ — COLLECTOR CURRENT —mA 


FAIRCHILD TRANSISTOR 2N5055 


TYPICAL ELECTRICAL CHARACTERISTICS 


SWITCHING TIME VERSUS BASE CURRENT AND REVERSE ene 
RISE TIME VERS L , 
COLLECTOR CURRENT Ps BASE EMITTER VOLTAGE — AND ru ON or . 
: : ee yg 10 
lc” Wn aa : patie | | Y Ht 
ga ances 
& 3 
g = 20 2 1.0 me at 
5 r in att 
a a eae aa al 
ae 2 let aes 
= 0 0.1 Poe wn ‘< 
1.0 10 -1.0 -2.0 -5.0 -10 ~20 50 00 
le - ‘COLLECTOR CURRENT - mA Ip, 7 oe ON BASE si or mA le ~ COLLECTOR CURRENT - mA 
STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON 
- AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS 
sal} aec4eue * 
ecg Le DARA < . 
TTT VELL VE 2st | . . 
Sp lest Ale Zee é So 
S a aaa ; 3 
Was Aq va, at < a 
2 LUV IAL er 3 ss 
Pott VA ae 5 z w 
- AA yc bi . = 
= 0.5 Bey arak lc * 10 mA i oo 5.0 | In = 100mA 
a ie, a ce (ike ae oe Veg + “3.0 
fdlh ceo te ee hed 0 aa neee es 
0 0.5 1.0 1.5 2.0 2.5 3.0 7 : , 5.0 20 ya) 30 
Ipe - TURN OFF BASE CURRENT - mA Igo 7 TURN OFF BASE CURRENT ~- mA ipo sin OFF ae CURRENT — mA 
FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON 
AND oT OFF BASE CURRENTS | AND TURN OFF BASE CURRENTS - AND TURN OFF BASE CURRENTS | 
TIAL ITIL, 
me EA ee ges : 
é Ht Sees Ae ~ 80 ; 
an ee yO i a : 2 
E tins fbf] 2 6.0 5 
Si 4} ++ ° : 
- t_ivi Vi tA tt 3 | = 
Ss Bes P ede) len Ae al eee z * z 
ze Lif Vly ett & = 
ee BE i 2.0 = 
st 4 Z A. cet a * 2h - 
: 0 0.5 - 1.0 1.5 2.0 2.5 3.0 : 0 2.0 6.0 8.0 10 
Igo ~ TURN OFF BASE CURRENT — mA | Igo TURN te BASE CURRENT — mA 'g2— TURN OFF BASE CURRENT — mA 
FIG. 1 FIG. 2 
SWITCHING TIME VERSUS CHARGE STORAGE SWITCHING TIME 
AMBIENT TEMPERATURE TIME TEST CIRCUIT TEST CIRCUIT 


-3.0V: 


2702 94Q 


Vv Vout 


OUT 
To Sampling Scope 0.1 pF 


t <1.0ns Vin 

Z,y 2100 k Q . 502 
Pulse Generator 
t, £1.0ns 


To Sampling Scope 
t <1.0ns 


ZN 2100 k Q 


SWITCHING TIME - ns 


Pulse Generator 
: <1.0ns 


= 3.0 mA 7 
—f 
ae 


= PW = 400 ns cag = 
W = 400 ns PPS = 150 , 
eae 150 | . Zin = 502 
Zin = 50 2 ten Vep= 0, Vin =-6.8V 
Ty ~ AMBIENT TEMPERATURE ~ °C : : tore Vep=-9.8V Vin =+11.65 V 
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FAIRCHILD TRANSISTOR 2N5055__ . : 


CAPACITANCE - pF 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


re 
CCECEPCELL 


REVERSE BIAS VOLTAGE — VOLTS 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 


Ie ~ COLLECTOR CURRENT - mA 


+0.5V 


0.5 -1.0 -2.0 5.0 -10 -2 


legs — COLLECTOR-EMITTER REVERSE CURRENT —pA 


tog ~ AVERAGE PROPAGATION DELAY PER TRANSISTOR - ns 


COLLECTOR-EMITTER REVERSE 
CURRENT VERS 
REVERSE BIAS VOLTAGE 


US COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 
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Veg ~ COLLECTOR-EMITTER VOLTAGE — VOLTS Ty — AMBIENT TEMPERATURE — °C . 


AVERAGE PROPAGATION DELAY 
PER TRANSISTOR VERSUS 
COLLECTOR VOLTAGE © 


See See eae 
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FIVE STAGE RING OSCILLATOR © 
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NON-SATURATED SWITCHING 
PERFORMANCE 


ton = 2 ns Typ. 
tore = 2 nS Typ. 
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10-175 


2N5126 
NPN RF AMPLIFIER 


DIFFUSED SILICON PLANAR* TRANSISTOR 


PHYSICAL DIMENSIONS 


LOW FEEDBACK CAPACITANCE... C., = 1.6 pF (MAX) 


S HIGH POWER GAIN. ....... PG AT 100 MHz = 26 dB (TYP) ee eer ae eT 
© BREAKDOWN VOLTAGE....... Lego = 20 V (MIN) 

° LOW NOISE FIGURE........ NF AT 100 MHz = 5.5 dB (TYP) 

© FORWARD AGC CHARACTERISTIC | 


ABSOLUTE MAXIMUM RATINGS oles? 1 and 2) 


Maximum Temperatures 


Operating Junction Temperature +125°C 
Storage Temperature —55°C to +125°C 
Lead Temperature (Soldering, 10 second time limit) -+260°C 
Maximum Power Dissipation (Note 2) 
Total Dissipation at 25°C Case Temperature 0.5 Watt 
at 25°C Ambient Temperature _ 0.2 Watt 
Maximum Voltages and Current 
Vero Collector to Base Voltage 20 Volts 
Vero Collector to Emitter Voltage (Note 3) 20 Volts 
Vizo _ Emitter to Base Voltage 3.0 Volts o> te eee ee elaatae 


Package weight is 0.31 gram. Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | 


SYMBOL 


C., 
NF 


PG 


AGC 
Vog(sat) 
Vo, (sat) 

Nee 

lcBo 

logo (65°C) 
Vero (sust) 


Vpe(on) 


CHARACTERISTICS 


Collector-Base Capacitance 
Noise Figure (Note 5) 


High Frequency Current Gain (f = 100 MHz) 
Voltage Gain (f = 455 kHz) (Note 5) 

Power Gain (f = 10.7 MHz) (Note 5) 

Power Gain (f = 100 MHz) (Note 5) 

Automatic Gain Control (f = 100 MHz) (Note 5) 
Collector Saturation Voltage 

Pulsed Base Saturation Voltage (Note 4) 

DC Pulse Current Gain (Note 4) 

Collector Cutoff Current 

Collector Cutoff Current 

Collector to Emitter Sustaining Voltage (Notes 3 and 4) 
Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voltage 

Small Signal Current Gain (f = 1.0 kHz) 


Base to Emitter On Voltage (Note 5) 


UNITS TEST CONDITIONS 


pF 


dB 


= 

I, =4.0 mA 
f = 100 MHz 
I. = 4.0 mA 
I, = 4.0 mA 
I, = 4.0 mA 
I, = 4.0 mA 


Ic for which PG... = PG — 30 dB 


IL =10mA 
lc = 10mA 
I, = 4.0 mA 
I. =0 

I. =0 

Io =3.0 mA 
I, = 100 vA 
IL =0 

I, = 4.0 mA 
lI, = 10 mA 


Veg = 10V 
Veo = IV 
R, = 1002 
Veg = 10V 
Veo = 12V 
Veo = 12V 
Veo = IV 


I, = 5.0 mA 
I, = 5.0 mA 
Veg = 10V 
Veg = 10V 
Veg = 10V 
I, = 0 

I, =0 

I- = 100 vA 
Veg = 10V 
Veg = 10V 


*Planar is a patented Fairchild process. 
NOTES: . 
() These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C and junction to case meena! resistance of 200°C/watt (derating factor of 5.0 mW/°C); junction to ambient thermal 
resistance of 500°C/watt (derating factor of 2.0 mW/° C). 

(3) Rating refers to a high-current point where collector. to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(4) Pulse Conditions: length = = 300 us; duty cycle = re 

(5) See Test Circuit. ; . 
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a 7 FAIRCHILD TRANSISTOR 2N5126 _ 


455 kHz UNNEUTRALIZED AMPLIFIER TEST CIRCUIT 


Ti =T.R.W. #17794R1 


INPUT = .47uF .2 nH 


1kQ 


Ci and C2 ARCO #465 
Li = 11 wH (0.9 inch of #632 AIRDUX COIL) 
‘Input Tap at 2.9T from cold side ! 
Output Tap at 3.66T from cold side 
be2=1.1 wH (1.5 inches of #608 AIRDUX COIL) 
Input Tap at 2.3T from cold side 
Output Tap at 0.5T from cold side 


All resistors are 14 watt. 


_ Typical gain at Ic = 4 mA is 34 dB. 
100 MHz AGC AND NF TEST CIRCUIT 10 kQ | 
oe | | °+ VNEUT 
100 Q Dy . | ~i2V 
< 
‘iid _ 500 _ 
500 . Col | Lo 2  Cq OUTPUT 
: | | °: A. *2 4... 
INPUT Cy Co 1000 pF” .*3 § . €2). 
| 10pr Ct “| a4 1 ~G* [1000 pF 
Li = #14 Buss Wire — 3T — 3%” I.D. — 5/12” long = = 
| Tap at 114T from cold end = 1000 pF a 
L2 = #18 enameled — 5T — 34” I.D. — 5/16” long VEE ) 1.3kQ 
-- Tapatl4tTfromcoldend ~~ — 
Ti = #36 Bifilar — 1T in balum core Q; = = — | » ~% 
C2 = 1 to 35 pF Johanson #803 (or equivalent) ; ~ —= Vec 
Cs, Cs = 1 to 35 pF Johanson #803 (or equivalent). | oe . 15V 
D; — FD 300 — 
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— 2N5127 
NPN RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


e HIGH FREQUENCY --f; = 750 MHz (TYP) AT 15 mA : 
Biotic Coy = ans pF (MAX), oy oF my aay , In eis elas ene Dana ans 
© LOW NOISE - - NF = 3.7 dB (TYP) AT 1.0 MHz | o05 


ABSOLUTE MAXIMUM RATINGS (Note 1) - 


Maximum Temperatures 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature | +125°C Maximum 
Lead Temperature (Soldering, 10 second time limit) +260°C Maximum 
Maximum Power Dissipation (Note 2) 
Total Dissipation at 25°C Case Temperature 0.5 Watt 
at 25°C Ambient Temperature . 0.2 Watt 
Maximum Voltages and Current | | | JC Nea 
Voso Collector to Base Voltage 20 Volts 
VcEo Collector to Emitter Voltage (Note 3) - 12 Volts 
Veso Emitter to Base Voltage 3.0 Volts 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
- is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS | 2 : UNITS TEST CONDITIONS 


BVos0 Collector to Base Breakdown Voltage 20 
BV eo Emitterto Base Breakdown Voltage 3.0 
Vogo(sust)  _ Collector to Emitter Sustaining Voltage (Notes 3 and 4) 12 
Vo, (sat) Collector Saturation Voltage 
Vp¢(sat) Base Saturation Voltage 
logo Collector Cutoff Current 
lope (65°C) Collector Cutoff Current 
Hee DC Pulse Current Gain (Note 4) 
hee DC Pulse Current Gain (Note 4) 

Low Frequency Current Gain (f = 1 kHz) 

High Frequency Current Gain (f = 100 MHz) 

High Frequency Current Gain (f = 100 MHz) 

Real Part of h,, (f = 350 MHz) 

Collector-Base Capacitance 

Noise Figure (f = 1.0 ey 


_ Base to Emitter On Voltage (Note 4) 


*Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum: junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mWw/° C); junction to ambient thermal 
resistance of 500°C/watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(4) Pulse Conditions: length = 300 ws; duty cycle— 1%. 
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2N5128 « 2N5129 
NPN CLASS-C RF AMPLIFIERS AND HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS | 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-105) outline — 


HIGH GAIN - - 400 mW RF POWER OUT AT 30 MHz (TYP) 
BETA - - 35 (MIN) AT 50 mA, 20 (MIN) AT 10 mA | Es 
HIGH f, - - 200 MHz (MIN) AT 50 mA | | +305 MAX. 


325 Dia. vk 


FAST SWITCHING - - 14 ns (TYP) t,,, AND 80 ns (TYP) t,,, AT 300 mA 
© LOW V,,(sat) - - 0.25 V (MAX) AT 150 mA, 0.35 V (TYP) AT 500 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperature 


Storage Temperature ed Cto +125°C 


Operating Junction Temperature —+-125°C 
Lead Temperature (Soldering, 10 second time limit) +260° C 
Maximum Power Dissipation (Notes 2 and 3) 2N5128. 2N5129 
Total Dissipation at 25°C Case Temperature 0.7 Watt 0.5 Watt 
at 25°C Ambient Temperature 0.3 Watt 0.2 Watt 
Maximum Voltages and Current 2N5128 2N5129 
Vego Collector to Base Voltage 15 Volts 15 Volts 
Vero Collector to Emitter Voltage (Note 4) 12 Volts 12 Volts NOTES: All dimensions in inches 
Veso Emitter to Base Voltage 3.0 Volts 3.0 Volts package dectcaty WOR 


conductive material 
Package weight ts 0.66 gram 


2N5128 


TEST CONDITIONS PHYSICAL DIMENSIONS 


In accordance with JEDEC (TO-106) outline 


MIN. TYP. MAX. UNITS 


Amplifier Power Gain (f = 30 MHz) 
(Note 7) 

Collector Efficiency (f = 30 MHz) 
(Note 7) 

High Frequency Current Gain 

(f = 100 MHz) 

DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Turn On Time (Note 6) 

Turn Off Time (Note 6) 


Io a 0 (zero signal) Vo, = 15V 
lo = 0 (zero signal) Vo. = 15V 


Io = 50 mA Vog = 5.0V 
I. = 10mA 
I= 50 mA 

I. = 500 mA 
lo ~ 300 mA 
I, ~ 300 mA 
lap ~ 30 mA 


Voce = 10V 
Veep = 10V 
Vor = 10V 
i =~ 30 mA 
Ip, ~ 30 mA 


Collector — 


Additional Electrical Characteristics on page 2 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating 
factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C) for 2N5129 and 
junction to case thermal resistance of 143°C/Watt (derating factor of 7.0 mW/°C) and a junction to ambient thermal resistance 
of 333°C/Watt (derating factor of 3.0 mW/°C) for 2N5128. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild 
Publication APP-4/2. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, Is:, and Ise. 

(7) Pin = 40 mW. See Test Circuit. 


NOTES: Atl dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 


2N5129 


*Planar is a patented Fairchild process. 
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SYMBOL CHARACTERISTICS 
Collector to Emitter Breakdown Voltage 
Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage (Notes 4 and 5) 
Emitter to Base Breakdown Voltage 

_ Collector-Base Capacitance (f = 1.0 MHz) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Emitter Saturation Voltage (Note 5) 
Collector Cutoff Current 
Collector Cutoff Current 
Base to Emitter On Voltage (Note 5) 


BV. ES 


BVcg0 
Vee (sust) 


Vog(sat) 
Veg (sat) 
Vpe(Sat) 
loBo 

lop {65 ° C) 
Vpe(on) 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


UNITS TEST CONDITIONS 
lo = 10 uA 
I = 10 pA 
I< = 10 mA (pulsed) 
I =0 
lo = 150 mA 
Ic = 500 mA 
lc = 150 mA 
I, = 150 mA 


Veg=O 


EB — 


30 MHz AMPLIFIER TEST CIRCUIT 


SHIELD 


\ 


110-580 pF \I 
Y 
500 GENERATOR (05 


P.., = 400 mW 
IN 55-300 pF 


T, - 4 Turns No. 20 Wire, 34" Dia. x 144" Long, Midtapped. 
L, and L, - 4 Turns No. 20 Wire, 42" Dia. x 144" Long. 


TURN-ON 
TEST CIRCUIT 


+25V 


300 ns 


16V 
or To Sampling Scope 
. Rise Time $1.0ns 
Pulse Source Input Z * 100k 2 
Rise Time < 1.0ns 


7-100 pF 


.01 pF 
CO) Poyy 7400 mW MIN. 
at 7260% 
RFC 
502 LOAD 
55-300 pF 
O1uF 
e@ 


Variable Capacitors are Compression Mica. 
R, = 140 Q, R, = 260 2 as seen by transistor. 


TURN-OFF 
TEST CIRCUIT 


+25V 


- 15V 


0.47uF 5002 TO SAMPLING SCOPE 
RISE TIME < 1.0ns 


INPUT Z ~ 100kQ2 


+ 31V 
0 


PULSE SOURCE 


RISE TIME < 20ns = = = 
Zin = 502 


502 
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NPN LOW LEVEL RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


e HIGH GAIN......... G.,, = 15 dB (TYP) AT 200 MHz 
e HIGH POWER OUTPUT . . . P, = 40 mW (TYP) AT 500 MHz 
P, = 7.0 mW (TYP) AT 930 MHz 
'e LOW NOISE......... NF == 4.0 dB (TYP) AT 60 MHz 
e BREAKDOWN VOLTAGE . . . LV... = 12 V (MIN) 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature +-125°C Maximum 
Soldering Temperature (10 second time limit) +-260°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt = 
at 65°C Case Temperature (Note 2) ' 0.3 Watt pd 1 Oe 
at 25°C Ambient Temperature (Note 2) 0.2 Watt | 
Maximum Voltages | 45° 
Veso Collector to Base Voltage 30 Volts 
Vero - Collector to Emitter Voltage (Note 3) 12 Volts 
Vesa Emitter to Base Voltage 1.0 Volts Sree tied een ate tae 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS | MIN. TYP. MAX. UNITS TEST CONDITIONS 
Nee DC Pulse Current Gain (Note 4) 15 30 250 I, = 8.0 mA Vop = 10V 
Vor (sat) Collector Saturation Voltage 0.1 0.6 Volts I.=10mA I, = 1.0 mA 
Vag(sat) Base Saturation Voltage 1.0 Volts I, =10mA |, = 1.0 mA 
Cor Collector-Base Capacitance 1.3 17 pF tp =0 Veg = 10V 
Cr, Collector-Base Capacitance 2.7 pF I. =0 Vog = OV 
logo Collector Cutoff Current 90 nA I. =0 Veg = 10V 
lopo(65°C) Collector Cutoff Current 9.0 LA I. =0 Vog = 10V 
a High Frequency Current Gain (f = 100 MHz) 4.5 9.0 I. = 8.0 mA Vog = 10V 
ag Available Power Gain (neutralized) (Note 5) 17 dB I. = 8.0 mA Vop = 10V 
(f = 200 MHz) 
NF Noise Figure (f = 60 MHz) 4.0 dB I, =1.0mA Vog = 6.0V 


Notes on page 2 


r,C. Collector-Base Time Constant (f = 79.8 MHz) 
Vpe(on) Base to Emitter On Voltage 

fe Small Signal Current Gain (f = 1.0 kHz) 12 
BVcR9 Collector to Base Breakdown Voltage 30 
Vero(sust) Collector to Emitter Sustaining Voltage (Notes 3 and 4) 12 
BVe86 Emitter to Base Breakdown Voltage 1.0 
P. Power Output (f = 500 MHz) 
P, _ Power Output (f = 930 MHz) 


40 


7.0 


1.0 
300 
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Volts 


Volts 
Volts 


Volts 
mW 
mW 


A DIVISION OF FAIRCHILD 


I, = 10mA 
I, = 8.0 mA 
I. =0 

I, = 3.0 mA 
(pulsed) 

IL =0 

le = 10 mA 
Ig =10mA 


Veg = 10V 
Vop = 10V 
Io = 100 wA 
I, =0 

I. = 10 yA 
Veg = 10V 
Vog = 10V 


*Planar is a patented Fairchild process. 


FeAl RCHILD 


SEMICONDUCTOR 


A AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTOR 2N5130 


NEUTRALIZED 10.7 MHz |.F. TEST CIRCUIT 
—1¢=3.0mA VQ~=10V 
Typical Gain = 37 dB 


OUTPUT 


O 
+10V 


— O 
7 -20V 


T, = 2.6 T Primary #26 Nyclad 
10 T Secondary #26 Nyclad 


T, = 38 T Primary #36 Nyclad tapped at 25 T for Neut. 
2.5 Secondary #26 Nyclad 


NEUTRALIZED 45 MHz I.F. TEST CIRCUIT 
lo=3.0mA  Vo-=10V 


Typical Gain = 28 dB 


-20V 
T, = 1.2 T Primary #26 Nyclad 
4.5 T Secondary #26 Nyclad 


T, = 11 T Primary #26 Nyclad tapped at 4 T for Neut. 
1 T Secondary 


Miller 430-106 Core 


OUTPUT 


NEUTRALIZED 200 MHz POWER GAIN AMPLIFIER TEST CIRCUIT 


L, — 3.5 Turns No. 16 wire; 
5/16 Dia; 7/16 Long. 
Turns Ratio 4to2 

L, — 8.0 Turns No. 16 wire; 

, 1/8 Dia; 7/8 Long. 
Turns Ratio 8tol 


L, — 0.4-0.65 uh (adjustable core) 


NOTES: 


10.8 MHz TO 10.7 MHz CONVERSION GAIN TEST CIRCUIT 
Vop = 10V 
Typical Gain = 25 dB 


i, = 3.0 mA 


OUTPUT 


108 MHz 
INPUT 
(SWEEP) 


+10V 


~20V 


T, = 3T #16 tinned copper wire, tapped at 1 T 
T, = 2.5 T #16 tinned copper wire, tapped at 0.5 and 1 T 


T,; = 10T #26 Nyciad Primary 
1 T #£26 Nyclad Secondary 


930 MHz OSCILLATOR TEST CIRCUIT 
Veco = 10V 
Typical Power Out = 7.0 mW 


2.2k0 © 


8B 
‘ae | a 


C, and C, are feed-through capacitors. 
L, and L, are silver tubing with mutual coupling. 


This circuit is meant to be used with an attenuator and a filter. 
The collector supply is fed in through the attenuator. 


Voc 7 10V 
I 


L2 RFC 


1000pF 
INPUT VITRAMON ¢ 
IMPEDANCE 
= 502 
(9) 


OUTPUT 
IMPEDANCE 
7502 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient thermal 


resistance of 500°C/Watt (derating factor of 2.0 mW°/C). 


(3) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(4) Pulse Conditions: length = 300 ws; duty cycle < 1%. 
(5) Forward gain (dB) + reverse gain (dB) < (—20 dB). See test circuit. 
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2N5131 
NPN GENERAL PURPOSE AMPLIFIER 


DIFFUSED SILICON PLANAR* TRANSISTORS 


e GAIN - - h,. = 30-500 AT 10 mA 
e BREAKDOWN VOLTAGE - - LV... = 15 V (MIN) 


PHYSICAL DIMENSIONS 
. FREQUENCY RESPONSE - - f; = 100 MHz (MIN) AT 10 mA In accordance with JEDEC (TO-106) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature 125°C Maximum 
Soldering Temperature (10 second time limit) 260°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt 
at 25°C Ambient Temperature (Note 2) 0.2 Watt 
Maximum Voltages and Current 
VER Collector to Base Voltage 20 Volts eee ae a ee eae 
Vero Collector to Emitter Voltage (Note 3) 15 Volts 
Vego Emitter to Base Voltage 3.0 Volts 


NOTES: Ali dimensions in inches 
All teads electrically isolated from case 
Package weight is 0.31 gram Package 
ts electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS TEST CONDITIONS 


hee DC Pulse Current Gain (Note 4) Vop = 10V 
h,. : High Frequency Current Gain (f = 100 MHz) | ; Vop = 15V 
Voz(sat) Collector Saturation Voltage ; I; = 1.0 mA 
Vpe(sat) Base Saturation Voltage 
loBo Collector Cutoff Current 


CBO 

lope (65° C) Collector Cutoff Current 

Co, , Collector-Base Capacitance (f = 1.0MHz) 

Vero (sust) Collector to Emitter Sustaining Voltage (Notes 3 and 4) 
BVa86 Collector to Base Breakdown Voltage 

BVe86 Emitter to Base Breakdown Voltage 

he, ~ Small Signal Current Gain (f = 1.0 kHz) 


*Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient thermal 
resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(4) Pulse Conditions: length = 300 us; duty cycle = 1%. 


EMICONDUCTOR 
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2N5132 
NPN AM/FM AMPLIFIER 


DIFFUSED SILICON PLANAR* TRANSISTOR 


HIGH GAIN - - A, = 32 dB (TYP) @ 10.7 MHz 
A, = 55 dB (TYP) @ 455 kHz 
HIGH CONVERSION GAIN - - G,, = 20 dB (TYP) 108 MHz to 10.7 MHz 
LOW NOISE - - NF = 4.0 dB (TYP) @ 1.0 MHz 
LOW CAPACITANCE -- C., = 3.5 pF (MAX) @ 10V 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Operating Junction Temperature 125°C Maximum 
Storage Temperature —55°C to +125°C 
Lead Temperature (Soldering, 10 second time limit) 260°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt 
at 25°C Ambient Temperature (Note 2) 0.2 Watt 
Maximum Voltages and Current 
Veso Collector to Base Voltage 20 Volts 
Vero Collector to Emitter Voltage (Note 3) 20 Volts 
Veso Emitter to Base Voltage 3.0 Volts 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive materia! 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS : TYP. MAX. UNITS TEST CONDITIONS 


hee DC Pulse Current Gain (Note 4) 

loRo Collector Cutoff Current nA 
logo (65° C) Collector Cutoff Current : BA 
C2, Collector-Base Capacitance ‘ pF 
NF Spot Noise Figure (Note 5) : dB 


Veg = 10V 
Veg = 10V 
Veg = 10V 
Vop = 10 
Veg = 10V 
R, = 300 2 
Voz = 10V 
Voz = 10V 


Available Power Gain (neutralized) (f = 10.7 MHz) dB 
Available Power Gain (neutralized) (f = 455 kHz) dB 
Conversion Gain (f = 108 MHz to 10.7 MHz) dB Vop = 10V 
rh ©, Collector-Base Time Constant (f = 80 MHz) ps Vog = 15V 
BVoR6 Collector to Base Breakdown Voltage Volts =. I. =0 
Vega (sust) Collector to Emitter Sustaining Voltage (Note 3) Volts I, = 10 mA (pulsed) |, = 0 
BV e869 Emitter to Base Breakdown Voltage Volts I. = .01 mA IL =0 


Ngo 
Ne 
Vpe(sat) 
Vog(sat) 
Vpe(on) 


High Frequency Current Gain (f = 100 MHz) 
Low Frequency Current Gain (f = 1.0 kHz) 
Base Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5) 

. Base to Emitter On Voltage (Note 5) 


Volts 
Volts 
Volts 


I, =10mA 
lc = 10mA 
I, =10mA 
Ic =10mA 
Ic =10mA 


Vop = 15V 
Vor = 10V 
I; =1.0 mA 
I, = 1.0 mA 
Veg = 10V 


*Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5. 0 mW/°C); junction to ambient ere 
resistance of 500°/Watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(4) Pulse Conditions: length = 3C0 ws: duty cycle = 1%. 
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108 MHz TO 10.7MHz CONVERSION GAIN TEST CIRCUIT 
Ic = 7,0 mA Vor = 10V 


TYPICAL CONVERSION GAIN = 20 dB 


10.7 MHz 
502 OUTPUT 
OlpF== +10V 
ADJUST FOR 7mA Ig i 
L.0. = 118.7 MHz a 
510 
Ty 2.5 TURNS No.16 TINNED COPPER WIRE Ts MILLER COIL FORM 
TAPPED 2 TURNS FROM GND. COIL DIA. MILLER CORE No. 30-106 
3/8" (INSIDE DIA,). PRIMARY...10 TURNS No. 36 ENAMELED 
To 4 TURNS No. 16 TINNED COPPER WIRE 
2 TAPPED 3/4 TURN FROM GND. AND ee ee ee 
11/4 TURNS FROM GND. COIL DIA. : ¥ 


1/4" (INSIDE DIA.). 


NEUTRALIZED A.M. R.F. AMPLIFIER TEST CIRCUIT 
Ie = 3.0 mA Ver = 10V 


TYPICAL GAIN = 46 dB 


O —_ @ 
-8V +10V 
ADJUST FOR 3mAI¢ 


T, 28 T No. ae WECAD Seay To 120 T No.40S.S. ENL. PRIMARY 
6 T No. 28 NYCLAD PRIMARY 40 T No.40 S.S. ENL. NEUT. SEC. 
MILLER No. 80-106 CORE 7 T No.28 NYCLAD OUTPUT SEC., WAVE WOUND 
BIFILAR WITH COLD END OF PRIMARY. 


10.7MHz NEUTRALIZED POWER GAIN TEST CIRCUIT. 
Io — 7.0 mA Vor = 10V 


TYPICAL GAIN = 32 dB 


1-10pF 


INPUTS 13 HOpF 
10.7 MHAD ) 620pF ),50.2 
100uV OUTPUT 
4 120nH = = 
2.4k2 Tt OlnF 5 
a +10V 
ADJUST = 7mA Ic 

T, MILLER COIL FORM Tp MILLER COIL FORM 

MILLER CORE No. 30-106 MILLER CORE No. 30-106 

4 TURNS No.28 ENAMELED WIRE 7 PRIMARY...10 TURNS No. 36 

TAPPED 1.5 TURNS FROM GND. ENAMELED WIRE. 


NEUT. SEC....5 TURNS No.36 
ENAMELED yp a Tae 

OUTPUT SEC... TURNS No. 
ENAMELED “wiki (OVERWIND), 


455kHz NEUTRALIZED A.M. 1.F. AMPLIFIER TEST CIRCUIT 
lc = 3.0 mA Voce = 10V 


TYPICAL GAIN = 55 dB 


2002 
O+10V 


-20V 
ADJUST FOR 3mAT¢ 


T, 13 TPRIMARY No. 26 NYCLAD 
we cians No: 36 aveuao| MILLER No.30-106 CORE 
m 
To MILLER MIN. I.F. TRANSFORMER No. 2032. 


1.6 MHz TO 455kHz AUTODYNE CONVERSION GAIN TEST CIRCUIT 


Ico = 2.0-3.0 mA 


Ver — 10V 


TYPICAL GAIN = 42 dB 


, O O 
- -Ver +10V 
ADJUST FOR 3mAI¢ 


T, MILLER COIL FORM 
MILLER SLUG No-30-106 CORE 
PRIMARY...6 T No. 28 ENAMELED WIRE 
SECONDARY...28 T No. 36 ENAMELED WIRE 
Tg MILLER COIL FORM 
MILLER CORE No. 30-106 


4 TURNS No. 28 
ENAMELED WIRE 


11/2 TURNS No.28 
ENAMELED WIRE 

Tz MILLER No, 2032 455 kHz TRANSFORMER 
CENTER CORE ONLY 


60 TURNS No.36 ENAMELED WIRE 


2N5133 
NPN HIGH-GAIN, LOW-NOISE AMPLIFIER 


DIFFUSED SILICON PLANAR* TRANSISTOR 


e LOW NOISE - -NF = 1.5 dB (TYP) @ 1.0 kHz 
e HIGH GAIN - - h,, = 60 (MIN), 220 (TYP) @ 1.0 mA PHYSICAL DIMENSIONS 

h.. = 50 (TYP) @ 50 A | 
e BREAKDOWN VOLTAGE - - LV... = 18 VOLTS (MIN) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures : 
Operating Junction Temperature | 125°C Maximum 


Storage Temperature | —55°C to +125°C 
Lead Temperature (Soldering, 10 second time limit) 260°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2) : 0.5 Watt 
| at 25°C Ambient Temperature (Note 2) 0.2 Watt | 
rm Emitter Collector 
Maximum Voltages and Current See a ale 
Vogo Collector to Base Voltage 20 Volts 
VoEo Collector to Emitter Voltage (Note 3) 18 Volts 
Vero Emitter to Base Voltage 3.0 Volts 


NOTES: Ali dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| SYMBOL CHARACTERISTICS : 7 é MAX. UNITS TEST CONDITIONS 


DC Current Gain | 220 1000 Ip = 10 mA Vee = 5.0V 
DC Current Gain | 50 Ig = 50 YA Veg = 10V 
High Frequency Current Gain (f = 20 MHz) | 1.3 lo = 50 yA Veg = 5.0V 
hee High Frequency Current Gain (f = 20 MHz) ke Ie =1.0mA Veg = 5.0 V 
NF Narrow Band Noise Figure (f = 1.0 kHz) | 1.5 lo = 30 yA Veg = 9.0V 
PWR BW = 200 Hz RR, = 10 k2 
Vog(sat) Collector Saturation Voltage : I, = 0.1 mA 
logo Collector Cutoff Current 
logo (65° C) Collector Cutoff Current 
Cu Collector-Base Capacitance 
BVeko Collector to Base Breakdown Voltage 
Vee (sust) Collector to Emitter Sustaining Voltage (Notes 3 and 4) 
BV eG Emitter to Base Breakdown Voltage 
Vp¢ (on) Base to Emitter On Voltage 
ee Small Signal Current Gain (f = 1.0 kHz) 


*Planar is a patented Fairchild process. 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(3) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(4) Pulse Conditions: length = 300 ys; duty cycle = 1%. 
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2N5134 


NPN HIGH-SPEED SATURATED SWITCH 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


e HIGH FREQUENCY CURRENT GAIN . . . f, = 400 MHz (MIN) 


e LOW CAPACITANCE. ........... C., =4 pF (MAX) 
e LOW CHARGE STORAGE TIME...... rs = 18 ns (MAX) 
© LOW Vo-(sat). we eee eee eee 0.2 VOLT (MAX) AT 10 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 


Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 


at 25°C Ambient Temperature 


Maximum Voltages and Current 


Veso 
Ves 


Collector to Base Voltage 


— Collector to Emitter Voltage 


Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current (10 us Pulse) 
DC Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


bee 

Dee 

Dee 

Vee (Sat) 

V,e(sat) 

Vpe(sat) 
Voe(sat) 

Vo, (sat) 
. Vog(sat) 

Vo, (sat) 


CHARACTERISTICS 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Base Saturation Voltage 

Base Saturation Voltage 

Base Saturation Voltage 

Base Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 


Vog(sat) (4-65°C) Collector Saturation Voltage 


Vo-(sat) 

Hite 

Cu, 

Ices 

loRo (65°C) 
BV ces 
BVcg6 

Vero (sust) 
BV e860 


Collector Saturation Voltage 

High Frequency Current Gain (f= 100 MHz) 

Coliector-Base Capacitance 

Collector Reverse Current 

Collector Cutoff Current 

Collector to Emitter Breakdown Voltage 

Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining Voltage (Notes 4 and 5) 

Emitter to Base Breakdown Voltage 

Charge Storage Time Constant (Note 6) 
_Turn On Time (Note 6) 

Turn Off Time (Note 6) 


(See notes on back page) 


20 
15 


1.70 
0.72 


10 
3.5 


—55°C to +125°C 
125°C Maximum 
260°C Maximum 


7.0 


7.0 


0.5 Watt 
0.2 Watt 


20 Volts 
20 Volts 
10 Volts 
3.5 Volts 
500 mA 
100 mA 


150 


0.90 
1.10 


0.25 
0.20 


4.0 
0.40 
10 


18 
18 
18 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


10-187 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


222 
192 | | 


Emitter 
Lead No. 1— 


FLAT 


Collector 
Lead No. 3 


-NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


TEST CONDITIONS 
Ic = 10 mA Veg = 1.0V 
Io = 30 mA Veg = 0.4V 
[co = 100 mA Vog = LOV 
‘Volts t.=10mA I, = 1.0mA 
Volts I.=10mA I, =3.3 mA 
Volts I,=30mA I, = 3.0 mA 
Volts I, =100mA I, = 10 mA 
Volts I, =10mA I, = 1.0 mA 
Volts [I[.=10mA Ip = 3.3 mA 
Volts I. =30mA I, = 3.0 mA 
Volts I,=10mA I, = 1.0mA 
Volts I, =100mA I, = 10mA 
— Ig = 10 mA Voz = 10V 
pF = 0 Vo, = 5.0V 
BA Vogp = 1S V Ver = 
BA c= Veg =I15V 
Volts I,=10yA Vor == 0 
Volts I,=10uA =0Q- 
Volts I. =10mA (pulsed) |, =0 
Volts I, =0 I. = 10 wA 
ns Io =1,, ~ 10 mA, |,, ~ —10 mA 
ns. Io ~ 10 mA, |,, ~ 3.3 mA 
ns Io ~ 10 mA, 1, ~ 3.3 mA, | 
Ing = —3.3 mA 


*Planar is a patented Fairchild process. 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


NOTES: 


Pulse Generator . 
Vin Rise Time < 1 ns 
Source Impedance = 50Q 
PW 2 300 ns 

Duty Cycle <2% 


10 % 


90 % 
Veag=-3V 
Vin = +15.25V 


Pulse Generator 

Vin Rise Time <1 ns 
Source Impedance = 50Q 
PW 2 300 ns 

Duty Cycle <2% 


CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 


| Pulse Generator 
tr < 0.5 ns 
Z> = 500 


_ tatts 
20 


tpd = Average Propagation per Transistor 


CHARGE STORAGE TIME MEASUREMENT CIRCUIT 


‘A’ 8900 


0.1HF) Soon 


5000 $ | 
[0.0023 uk 


10“F 1 
+ hei ~ 


+0 
11 V 


0.1 1ka 
Vout 


912 


0.0023 uF 


OuF | 
+ 


+ 
10V 


2202 


\o.0033 0. 


Be 


8 STAGES |WAVEFO 


O.luF | 
©) Vout 
50Q 


0023 l 
pF 


10.005 n#F|0.005.uF} 


D+ Vic 
510 


RM 2 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C). Junction to ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 


(6) See switching circuits for exact value of I,, 1,,, and |,.. 
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HON 10% Pulse waveform 
0 at point ‘A’ 
-4V 
V out 
To Sampling Oscilloscope 
Input impedance = 50Q | 
Rise Time < l ns 
== 10'% 
90 % 
toff 
Va gp= +12.0V 
Vin = -20.9V 


To Sampling Oscilloscope 
Input Impedance = 50Q 
Rise Time < l ns 


Waveforms 1 and 2 Superimposed 


¢ HIGH GAIN - - h,, = 400 (TYP) @ 10 mA 
© BREAKDOWN VOLTAGE - - LV.¢, = 25 VOLTS (MIN) 
© FREQUENCY RESPONSE - - f, = 40 MHz (MIN) @ 30 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 


Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 
at 25°C Ambient Temperature (Notes 2 and 3) 


Maximum Voltage and Current. 


Voces Collector to Emitter Voltage 

Vero Collector to Base Voltage 

Vero Collector to Emitter Voltage (Note 4) 
Vego Emitter to Base Voltage 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS 
hee DC Pulse Current Gain (Note 5) 
Hee 7 DC Current Gain 7 
Vor Base-Emitter Voltage (Note 5) 
Vo, (sat) Collector Saturation Voltage (Note 5) 
Vp_(sat) Base Saturation Voltage (Note 5) 

” High Frequency Current Gain (f = 20 MHz) 

Collector-Base Capacitance 

logo Collector Cutoff Current 
lopo(+65 °C) Collector Cutoff Current 
BVces Collector to Emitter Breakdown Voltage 
BVcR6 Collector to Base Breakdown Voltage 
Voeo(sust) Collector Emitter Sustaining Voltage (Notes 4 and 5) 
BV E26 Emitter to Base Breakdown Voltage 
Vee _ Base to Emitter Voltage (Note 5) 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C); junction to ambient thermal re- 
sistance of 333°C/Watt (derating factor of 3.0 mW/°C). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(5) Pulse Conditions: length = 300 us; duty cycle < 1%. 
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2N5135 


NPN HIGH GAIN AMPLIFIER 


DIFFUSED SILICON PLANAR* TRANSISTOR 


—55°C to +125°C 
+125°C Maximum 
+260°C Maximum 


0.8 Watt 
0.3 Watt 


30 Volts 
30 Volts 
25 Volts 
4.0 Volts 


MAX. UNITS 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-105) outline 


MAX. 
325 DIA. 


NOTES: Ali dimensions in inches 
Leads are gold-plated kovar 
Package is electrically Non- 
conductive material 
Package weight is 0.66 gram 


TEST CONDITIONS | 


I, = 10 mA 
I, = 2.0 mA 
I, = 100 mA 
I, = 100 mA 
Io = 100 mA 
I, = 30 mA 
= 0 

I. =0 

I= 0 

I, = 100 vA 
I. =0 

I, = 10 mA (pulsed) 
lL =0 

Ic = 100 mA 


*Planar is a patented Fairchild process. 
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SEMICONDUCTOR 
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2N5136 ¢ 2N5137 
NPN GENERAL PURPOSE AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


© LVcco -- 20 VOLTS (MIN) 


e he, - - 20-400 AT 150 mA PHYSICAL DIMENSIONS 
@ V.,-(sat) - - 0.25 VOLT (MAX) AT 150 mA | JEDEC (TO-105) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperature 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature +125°C 
Lead Temperature (Soldering, 10 second time limit) ~ +-260°C 
Maximum Power Dissipation (Notes 2 and 3) 2N5136 2N5137 
Total Dissipation at 25°C Case Temperature 0.8 Watt 0.6 Watt 
at 25°C Ambient Temperature 0.3 Watt 0.22 Watt 
Maximum Voltages and Current - 2N5136 2N5137 
Vero Collector to Base Voltage 30 Volts 30 Volts 
VoEo _ Collector to Emitter Voltage (Note 4) 20 Volts 20 Volts 
Veso Emitter to Base Voltage 3.0 Volts 3.0 Volts 
NOTES: All dimensions in inches 
Leads are gold-olated kovar 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) Facage i electra Non- 
Package weight is 0.66 gram 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS aweiaE 
ee DC Pulse Current Gain (Note 5) 100 400 I, = 150 mA V,,. =1.0V 
hee DC Pulse Current Gain (Note 5) Io =30mA Vo-=1.0V 
Vog(sat) Pulsed Collector Saturation Voltage (Note 5) 0.10 0.25 Io = 150mA 1,=15 mA PHYSICAL DIMENSIONS _ 
Vze(sat) Pulsed Base Saturation Voltage (Note 5) I, =150mA 1, =15mA pra ccorgarice Wit SEDEC WOetOeloutine 
High Frequency Current Gain (f = 20 MHz) : Ig =50mA Vp =5.0V 
Collector-Base Capacitance I: =0 Veg = 10V 
Emitter Base Capacitance IL =0 Vig = 0.5V 
Collector Cutoff Current I. =0 Veg = 20V 
Icgo (65°C) Collector Cutoff Current | I. =0 Veg = 20V 
lego Emitter Cutoff Current IL =0 Vig = 2.0V 
BVcRo Collector to Base Breakdown Voltage Io =100uA 1,-=0 
Veeo(sust) Collector to Emitter Sustaining Voltage IL =10mA 1|1,=0 
(Notes 4 and 5) (pulsed) 
BVeR6 Emitter to Base Breakdown Voltage IL =0 I. = 10 yA 
Vpe(on) Base to Emitter On Voltage (Note 5) Io = 150mA VQ. =1.0V 
Emitter : Collector 
Lead No. 1 : Lead No. 3 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 167°C/Watt (derating FLAT 
factor of 6.0 mW/°C); junction to ambient thermal resistance of 455°C/Watt (derating factor of 2.2 mW/°C) for 2N5137 and 
a junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C); junction to ambient thermal resistance NOTES: All dimensions in inches 
of 333°C/Watt (derating factor of 3.0 mW/°C) for 2N5136. All leads electrically isolated from case 
(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Epcos en conauetie fev ce 
Publication APP-4/2. : 2N5137 


(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 


*Planar is a patented Fairchild process. 
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e LOW NOISE FIGURE ... . 0.7 dB (TYP) AT f = 1 kHz 
e HIGH CURRENT GAIN... h,, = 100 (TYP) AT 1, = 100 yA 


HIGH BREAKDOWN... .. LVcc0 = 30 V (MIN) 
EXCELLENT BETA LINEARITY FROM 1 .A TO 50 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperatures 
Operating Junction Temperatures 
Lead Temperature (Soldering, 10 second time limit) 


Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 


at 25°C Ambient Temperature 


Maximum Voltages and Current 


Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 


—55° to +125°C 
+125°C 
-+260°C 


0.5 Watt 
0.2 Watt 


—30 Volts 
—30 Volts 
— 5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


ee 

BY c80 

Vero (sust) 
BVe80 

IcRo 
lopo(65 °C) 
Vog(sat) 
Vee(sat) 
Vp-(on) 


CHARACTERISTICS 


Narrow Band Noise Figure (f = 1.0 kHz) (Note 6) 
Wide Band Noise Figure (Note 7) 

Narrow Band Noise Figure (f = 1.0 kHz) (Note 8) 
DC Current Gain 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage (Notes 4 and 5) 


Emitter to Base Breakdown Voltage 
Collector Cutoff Current 


Collector Cutoff Current 
Pulsed Collector Saturation Voltage (Note 5) 


Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base to Emitter “On” Voltage (Note 5) 
Small Signal Current Gain (f = 1.0 kHz) 

High Frequency Current Gain (f = 20 MHz) 
Collector to Base Capacitance 

Emitter to Base Capacitance 


2N5138 
TYP. 


2N5138 
PNP LOW-LEVEL AMPLIFIER 


DIFFUSED SILICON PLANAR* Il TRANSISTOR 


PHYSICAL DIMENSIONS 


Collector 
Lead No. 3 


NOTES: All dimensions in inches. 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


TEST CONDITIONS 


Io = 20 uA 
Io = 20 yA 
lo = 250 wA 


“Te = 100 pA 


lL= 1.0 mA 


i, = 10 mA (pulsed) 


IL =0 
I, =0 
I =0 
I, = 10 mA 
Ic = 10mA 
lg =10mA 
Ig = 1.0mA 
I, = 0.5 mA 
I; = 0 


*Planar is a patented Fairchild process. 


Veg = —5.0V 
Veg = —5.0V 
Veg = —5.0V 


Veg = —10V © 


Vop = —10V 
Vop = —10V 
I =0 
=O 

I, = 100 pA 
Vo, = —-20V 
Veg = —20V 
I, =0.5 mA 
I, =0.5 mA 
Veg = —10V 


Veg = —10V 


Vog = —5.0V 


EFAIRCH Tae 


SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR 2N5138 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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- DC PULSE CURRENT GAIN 
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- DC PULSE CURRENT GAIN 
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FAIRCHILD TRANSISTOR 2N5138 
TYPICAL ELECTRICAL CHARACTERISTICS 
2N5138 
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"ee - SOURCE RESISTANCE 


a 


FAIRCHILD TRANSISTOR 2N5138 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low-duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient thermal 


resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 


(4) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP- 4/2. 


(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
(6) Rs = 10 kQ, Power Bandwidth of 150 Hz. 


(7) Rs == 10 kQ, Power Bandwidth of 15.7 kHz with 3.0 dB points at 10 Hz and 10 kHz. 


(8) Rs = 1.0 kQ, Power Bandwidth of 150 Hz. 


FAIRCHILD 
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-- 2N5139 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR. 


PHYSICAL DIMENSIONS 
* In accordance with JEDEC (TO-106) outline 


e HIGH BETA....... hee = 150 (TYP) AT10 mA 
e HIGH FREQUENCY . . . f, = 500 MHz (TYP) AT 10 mA 
e LOW CAPACITANCE . . . C,,, = 2.2 pF (TYP) 

e HIGH VOLTAGE..... LVcco = 20 VOLTS (MIN) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature | —55°C to +125°C 

Operating Junction Temperature +125°C Maximum 

Lead Temperature (Soldering, 10 second time limit) +260°C Maximum 
Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 0.5 Watt Emitter Collector 

at 25°C Ambient Temperature 0.2 Watt Beate sa 

Maximum Voltages and Current | | 

Vero Collector to Base Voltage —20 Volts 

VcEo Collector to Emitter Voltage (Note 4) —20 Volts 

Viens Emitter to Base Voltage . —5.0 Volts © 

le Collector Current | Z 100 mA NOTES: All dimensions in inches 


All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non-conductive material 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS TEST CONDITIONS 
he; DC Current Gain Ig = 100 WA Vop = —10V 
hee DC Current Gain | I, =1.0 mA Veop = —10V 
he, DC Pulse Current Gain (Note 5) I, = 10 mA Vop = —1.0V 
her DC Pulse Current Gain (Note 5) I, =50 mA Vep = —10V 
Vo, (sat) Collector Saturation Voltage I, =1.0 mA I, = 0.1 mA 
Voz (sat) Pulsed Collector Saturation Voltage (Note 5) I, =10mA I, = 1.0 mA 
Vog(sat) Pulsed Collector Saturation Voltage (Note 5) I, =50 mA I, = 5.0 mA 
Vor (Sat) Pulsed Base Saturation Voltage (Note 5) : I, =10mA I, = 1.0 mA 
Vpr(sat) Pulsed Base Saturation Voltage (Note 5) Io = 50 mA I, = 5.0 mA 
| Turn On Time (Note 6) | : | I, ~ 50 mA In, = 9.0 mA 
Turn Off Time (Note 6) | I, ~ 50 mA I,, ~ 5.0 mA 
| Ip. = —5.0 mA 
High Frequency Current Gain (f = 100 MHz) Ip = 10 mA. Veg = —20V 
Additional Electrical Characteristics on page 2 , *Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient thermal 
resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 us; duty cycle—=1%. 

(6) See switching circuit for exact values of Ic, Is1, and Isz. 
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TYP. MAX. UNITS TEST CONDITIONS 


Collector to Emitter Sustaining Voltage (Notes 4 and 5) —20 I, = 10 mA (pulsed) |, = 0 
Collector to Base Breakdown Voltage —20 Io = 100 vA 
Collector to Emitter Breakdown Voltage —20 Ic = 100 wA 
Emitter to Base Breakdown Voltage —5.0 IL =0 

CES Collector Reverse Current } Veg = —15V 

logs(+-65°C) Collector Reverse Current Vop = —15V 

cb _ Collector to Base Capacitance 9.0 I; =0 

Cer Emitter to Base Capacitance 8.0 IL =0 


SWITCHING TIME TEST CIRCUIT | 


Veg = +3.0V Vec = -10V 


TO SAMPLING SCOPE 
INPUT Z=100k9 
tr < 1.0 ns 


~8.3V 
PULSE SOURCE 
Zin 7902 
PW=500ns 
tr, t¢< 1.0ns 
Vin =78.3V 
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2N5140 
PNP ULTRA HIGH-SPEED SWITCH 


SILICON PLANAR* II EPITAXIAL TRANSISTOR 


: PHYSICAL DIMENSIONS 

e ULTRA HIGH SPEED....... “ton = 20 ns (MAX) AT I, ~ 10 mA Et agree ecm aan oe 

tore = 20 ns (MAX) AT 1, ~ 10 mA | 

~e LOW SATURATION VOLTAGE . . . V.,(sat) = —0.2 V (MAX) AT I, = 10 mA 
e LOW CAPACITANCE ....... C., = 5.0 pF (MAX) 
e LOW LEAKAGE.......... loes = 50 nA (MAX) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature —55°C to +125°C on 
Operating Junction Temperature | | +125°C Maximum eG Wa oes 
Lead Temperature (Soldering, 10 second time limit) -+260°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.5 Watt 
at 25°C Free Air Temperature (Notes 2 and 3) 0.2 Watt 
Maximum Voltages and Current one ni ete ceee canes ecisis from case 
Vero Collector to Base Voltage —5.0 Volts Package weight is 0.31 gram Package 
Vec6 Collector to Emitter Voltage (Note 4) —5.0 Volts Pee neat ee eae 
VeRO Emitter to Base Voltage — 4.0 Volts 
Ie Collector Current 90 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | 
SYMBOL | CHARACTERISTICS | . a . : UNITS TEST CONDITIONS 


Turn On Time (Note 6, Fig. 1) Ig ~ 10 mA. Ig, ~ 1.0 mA 
Turn Off Time (Note 6, Fig. 1) | | I, ~ 10 mA I, ~ 1.0 mA 
. - Ibo az —1.0 mA 
Charge Storage Time (Note 6,Fig. 2) Ic =~ 10mA Iz; 10 mA 

Ip = —10mA 


DC Pulse Current Gain (Note 5) Ig = 10 mA 
DC Pulse Current Gain (Note 5) - _ I, =1.0mA 
DC Pulse Current Gain (Note 5) - I, = 50 mA 
High Frequency Current Gain (f == 100 MHz) | ; I, =10mA 
Collector to Base Capacitance pF Vo, = 9.0 V 
Emitter to Base Capacitance : . pF ic = 0 
Vpe(sat) Pulsed Base Saturation Voltage (Note 5) : : Volts lo = 10 mA 
Voz (sat) Pulsed Collector Saturation Voitage (Note 5) ; Volts I.~=10mA 
Vo-(sat) Pulsed Collector Saturation Voltage (Note 5) ; ; Volts Ic = 50 mA 


Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 
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SYMBOL  -—_CHARACTERISTICS MIN. . MAX. UNITS TEST CONDITIONS 


lace Collector Reverse Current Vag = 0 
logs(+65°C) Collector Reverse Current : Vee = 

Vee (sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) | I= 

BVeso Emitter to Base Breakdown Voltage : = I; = 100 wA 
BV ors Collector to Emitter Breakdown Voltage 7 = Vag = 0 


BVcg6 Collector to Base Breakdown Voltage = 


NOTES: 
(1) These ratings are limiting values above whith the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C); junction to ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 


(4) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length == 300 ws; duty cycle = 1%. 


(6) See switching circuit for exact values of Ic, I: and Ie. , 


Fig. 1 
TURN ON AND TURN OFF TEST CIRCUIT 


Vep Veco 271.5V 


TO SAMPLING SCOPE 


Zin 2 100k2 

VIN ty<1.0ns 
P.W.= 240ns 
Zin 790 
tp <1.0ns 510 

ton torr 

Veep = GROUND Vep=78.0V 

Vin = 79.8V Vin = +9.8V 


Ic #10mA, 1g] *1.0mA, [p2 * -1.0mA 


Fig. 2 
CHARGE STORAGE TIME TEST CIRCUIT 


Vep =-10V Voc = -3.0V 


TO SAMPLING SCOPE 
Zin 2 100ke 

Vin = +9.0V JS lL ty< 1.0ns 

P.W. = 240ns 

Zin = 50 a 

ty £1.0ns 


i¢ ~10mA, Ig1~10mA, Ig2 ~-10mA 
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2N5141 


PNP HIGH-SPEED SWITCH 


DIFFUSED SILICON PLANAR* 


e FAST SWITCHING TIME ..... t,,, = 90 ns (MAX) 
tog = 150 ns (MAX) 

e LOW CAPACITANCE ....... C,,, = 8 pF (MAX) 
C.,, = 7 pF (MAX) 

e HIGH FREQUENCY ...... . » f= 300 MHz (MIN) 


e LOW SATURATION VOLTAGE . . . V.,(sat) = 0.2 V (MAX) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature +125°C 
Lead Temperature (Soldering, 10 second time limit) +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 0.5 Watt 
at 25°C Ambient Temperature 0.2 Waitt 
Maximum Voltages and Current 
Vopo Collector to Base Voltage — 6.0 Volts 
VeEo Collector to Emitter Voltage (Note 4) —6.0 Volts 
Veso Emitter to Base Voltage —6.0 Volts 
Vers Collector to Emitter Voltage —4.0 Volts 
Io Collector Current 100 mA 
ELECTRICAL CHARACTERISTICS (25° C Free Air Temperature unless otherwise noted) 
CHARACTERISTICS | : MIN. TYP. MAX. 


SYMBOL 


Pulsed Collector-Emitter Saturation (Note 5) 
Pulsed Collector-Emitter Saturation (Note 5) 
Pulsed Collector-Emitter Saturation (Note 5) 
High Frequency Current Gain (f = 100 MHz) 
Collector to Base Capacitance 

Emitter to Base Capacitance 

Collector Reverse Current 

Collector Reverse Current 

Turn On Time (Note 6, Figure 1) 

Turn Off Time (Note 6, Figure 1) 


Vog(sat) 
Vog(sat) 
Vo-(sat) 


Delay Time (Note 6, Figure 1) 
Rise Time (Note 6, Figure 1) 
Storage Time (Note 6, Figure 1) 
Fall Time (Note 6, Figure 1) 


Additional Electrical Characteristics on page 2 


FOTES: 


) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


UNITS 


Volts 
Volts 


I] EPITAXIAL TRANSISTOR 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 
222 


Collector 
Lead.No. 3 


Emitter 
Lead No. 1 


45° 


NOTES: Ail dimensions in inches 
All teads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


TEST CONDITIONS 


I, = 1.0 mA 
I, = 3.0 mA 
I, = 10 mA 
Ver = —5.0 V 
Vog = 9.0 V 


Veg = 0 


Vig = 0 

I,, ~~ 3.0 mA 

I,, ~ 3.0 mA 

Ino = —3.0 mA 
lei ez 3.0 mA 

In, =~ 3.0 mA 

Ip: =~ |p, ~ 3.0 mA 
ls a Ino =z 3.0 mA 


IK ~ 30 mA 
Io ~ 30 mA. 
I, ~ 30 mA 
lo ~ 30 mA 


*Planar is a patented Fairchild process. 


fo 


P) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

8) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/watt (derating factor of 5.0 mW/°C); uncon to ambient thermal ! 
resistance of 500°C/watt (derating factor of 2.0 mW/°C). 

) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send fOr Fairchild Publication APP-4/2, 

') Pulse Conditions: length = 200 ws; duty cycle 1%. 

t) See switching circuits for exact values of Ic, 181, and Isz. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 


Vp¢(sat) Pulsed Base-Emitter Saturation Voltage —0.88 —1.1 Volts Ic = 10mA I, =1.0mA 
Vag (sat) Pulsed Base-Emitter Saturation Voltage —0.93 —1.25 Volts Ic = 30 mA 1, = 3.0 mA 
Vae(Sat) Pulsed Base-Emitter Saturation Voltage —1.14 —2.0 Volts I. = 100 mA I, =10mA 
Veeo(sust)  Collector-Emitter Sustaining Voltage (Notes 4 and 5) d Volts I, = 10 mA (pulsed) 1, = 0 
BVcRo Collector-Base Breakdown Voltage . Volts lo = 100 vA I =0 
BV-35 ~~. Emitter-Base Breakdown Voltage : Volts I; = 100 uA Ip =0 
DC Pulse Current Gain Ipb=10mA Veg = —2.0V 
DC Pulse Current Gain (Note 5) Ic =10mA Vop = —2.0V 
DC Pulse Current Gain (Note 5) I. = 30 mA Vogp = —2.0V 
DC Pulse Current Gain (Note 5) I, = 100 mA Vop = —5.0V 


SWITCHING TIME TEST CIRCUIT 
( Figure 1) 


TO SAMPLING OSCILLOSCOPE 


| | ty <1.0ns 
ZiN =10M2 

PW= 400ns 

ty < 1.0ns 

Zin = S02 


tq, triton VBB = GROUNDED Vin =-6.8V 
ts, tes tore,.VBB= -9-8V Vin? *11.65V 
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2N5142 - 2N5143 
PNP HIGH-CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e ULTRA-LOW COST PNP TRANSISTOR PHYSICAL DIMENSIONS 
@ BETA see eased ire aces h.. = 30 (MIN) AT 50 mA JEDEC (10-105) outline 
he; = 15 (MIN) AT 300 mA MAX. 


.325 DIA. 
Vas at 


e LOW SATURATION VOLTAGE . . . V.,(sat) =— 0.08 V (TYP) AT 50 mA 
Voz (sat) = — 0.50 V (TYP) AT 300 mA 


e FAST SWITCHING......... t,, = 30 ns (TYP) AT 300 mA 
to4¢ = 65 ns (TYP) AT 300 mA 
e BREAKDOWN VOLTAGE..... + LVceq = — 20 VOLTS (MIN) AT 10 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —55°C to +125°C 
Operating Junction Temperature +125°C Maximum 
Lead Temperature (Soldering, 10 second time limit) -+-260°C Maximum 
Maximum Power Dissipation (Notes 2 and 3) 2N5142 2N5143 
Total Dissipation at 25°C Case Temperature 0.7 Watt 0.5 Watt 
at 25°C Free Air Temperature 0.3 Watt 0.2 Watt ee sae eee 
Maximum Voltages and Current Package is slectrical ons 
Vans Collector to Base Voltage —20 Volts Pockage weighty O68 gran 
VeEo Collector to Emitter Voltage (Note 4) —20 Volts 2N5142 
Veo Emitter to Base Voltage —4.0 Volts 3 
Ie Collector Current 500 mA PHYSICAL DIMENSIONS 


in accordance with JEDEC (TO-106) outline 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 


DC Pulse Current Gain (Note 5) Ip =50mA Vo-=—1.0V 
DC Pulse Current Gain (Note 5) I, = 300 mA Voge = —1.0V 
High Frequency Current Gain (f = 100 MHz) 1.0 ; Ip=50mA Vo-=—3.0V 
Collector to Base Capacitance 10 pF I,=0 Veg = —10V 
Emitter to Base Capacitance = 30 pF I,=0 Veg = —0.5 V 


3 LEADS 
019 
016 DIA. 


Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. Emitter | Collector 


Lead No. 1 O Lead No. 3 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


NOTES: : | 2N5143 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 143°C/Watt (derating factor of 7.0 mW/°C) for the 2N5142; and 200°C/ 
Watt (derating factor of 5.0 mW/°C) for the 2N5143, junction to ambient thermal resistance of 333°C/Watt (derating factor of 3.0 mW/* C) for the 2N5142 ; and 500°C/Watt 

(derating factor of 5.0 mW/°C) for the 2N5143. 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
(6) See switching circuit for exact values of Ic, I8i, and Iz. 


—-AIRCHILM 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


10-202 


SYMBOL 


Vo-(sat) 
Vo (sat) 
Vege (sust) 
Vae(sat) 
Vpe(sat) 
BV ego 


BV cB0 
t 


on 


les 
lees 


CHARACTERISTICS 


Collector Saturation Voltage (Pulsed, Note 5) 
Collector Saturation Voltage (Pulsed, Note 5) 
Collector to Emitter Sustaining Voltage (Notes 4 and 5) 
Base Saturation Voltage (Pulsed, Note 5) 
Base Saturation Voltage (Pulsed, Note 5) 
Emitter to Base Breakdown Voltage 

Collector to Base Breakdown Voltage 

Turn On Time (Note 6) 

Turn Off Time (Note 6) 

Collector Reverse Current 

Collector Reverse Current (+65°C) 


Ie = 300 mA 


TEST CONDITIONS 


Io =50 mA I, = 2.5 mA 
I; = 30 mA 
I. = 10 mA (pulsed) |, =0 

lo =50mA © I, = 2.5 mA 
Ic = 300 mA I, = 30mA 
IL =0 l- = 100 A 
Ic = 100 wA =O 

I =~ 300 mA Ip, = 30 mA 
le =~ 300 mA, Ie ez 30 mA, Ibe -e~ —30 mA 
Vop = —12V Vee = 

Vop = —12V Vee = 0 


TURN ON AND TURN OFF TEST CIRCUIT 


+3.1V -10V 


TO SAMPLING OSCILLOSCOPE 
ty<1.0ns 
ZIN 20.1 m2 


PULSE GENERATOR 


Ld 


Vin = -9.0V 
tr, te <15ns 
PW=0.5ys 
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2N5242 - 2N5243 
PNP HIGH-CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTORS 


e FAST SWITCHING ...... _. « t,, = 25 ns (TYP) AT 500 mA 
tos, = 65 ns (TYP) AT 500 mA | | PHYSICAL DIMENSIONS 
e LOW SATURATION VOLTAGE . . . Vc¢)..+) = 0.75 V (MAX) AT 1.0A | febeD ro 10s) cadre 
e HIGH FREQUENCY ........ f, = 250 MHz (TYP) AT 50 mA 
e HIGH BETA............ he. = 25 - 100 AT 500 mA 


hee = 50 (TYP) AT 1.0 A 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature 7 —55°C to +125°C 
Operating Junction Temperature +125°C 
Lead Temperature (soldering, 10 second time limit) +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 4.0 Watts 
at 25°C Ambient Temperature 0.5 Watt 
Maximum Voltages and Current 2N5242 2N5243 
Vero Collector to Base Voltage | — 20 Volts —30 Volts 
Vees Collector to Emitter Voltage — 20 Volts —30 Volts 
Vero Collector to Emitter Voltage (Note 4) — 20 Volts —30 Volts a big reeeai ahaicehoin acres 
Veso Emitter to Base Voltage —5.0 Volts —5.0 Volts aya 
le Collector Current 1.0 Amp 1.0 Amp Be paee want o ceatan 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


7 2N5242 2N5243 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Voeojsus) Collector to Emitter Sustaining Voltage (Notes 4 and 5) —20 | —30 Volts Ic=10mA [,=0 
Voetsat) Pulsed Collector Saturation Voltage (Note 5) —0.22 —0.38 —0.24 —0.38 Volts I.=500mA_ 1,=50mA 
Veet sat) Pulsed Collector Saturation Voltage (Note 5) —0.33 —0.75 —0.33 —0.75 Volts I, =1.0A I, = 100 mA 
Hee DC Pulse Current Gain (Note 5) 25 50 100 2 45 100 Ic =500mA Vp = —1.0V 
Nee DC Pulse Current Gain (Note 5) 25 50 25 45 Ic =10A Vop = —5.0V 
> Turn On Time (Note 6) | 25 40 25 40 ns Ig ~500mA_ 1,, ~ 50 mA 
toe Turn Off Time (Note 6) 65 90 65 90 os Ig ~ 500 mA 1,, ~ 50 mA 

| In. ~~ 90 mA 
Co Collector to Base Capacitance 20 «35 18 35 pF I; = 0 Veg = —10V 
h;. High Frequency Current Gain (f = 100 MHz) 2.9 17 = 23 lk=50mA Vo. =—10V 


Additional Electrical Characteristics on Page 2 *Planar is a patented Fairchild process. 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. . 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C); junction to ambient thermal 
resistance of 200°C/Watt (derating factor of 5.0 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. ; 

(6) See switching circuit for exact values of Ic, Is: and Is2. 
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2N5242 


CHARACTERISTICS MIN. TYP. 


Collector to Base Breakdown Voltage 

Collector to Emitter Breakdown Voltage 

Emitter to Base Breakdown Voltage 

DC Pulse Current Gain (Note-5) 

Pulsed Collector Saturation Voltage (Note 5) 

Pulsed Base Saturation Voltage (Note 5) 

Pulsed Base Saturation Voltage (Note 5) 
BE(sat) Pulsed Base Saturation Voltage (Note 5) 

lees Collector Reverse Current 

logs Collector Reverse Current 

logs(65°C) Collector Reverse Current 

lope(65°C) Collector Reverse Current 

Cob Emitter to Base Capacitance 


Vee(sat) 
Vee(sat) 
Vee(sat) 


2N5243 
MIN. TYP. 


MAX. 


TYPICAL ELECTRICAL CHARACTERISTICS 


2N5242 


COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS® 


" en OE — al “TEE eal AW SS 
ani Eas Fe Lr ble | 


ea 
| hia HC 
oh HCL 


VY A Pryef it | | 
H/ Hh Ale 


“12 


Za 


Ic ~ COLLECTOR CURRENT - mA 
oo 
Q 
NANO 
N\ 
1c - COLLECTOR CURRENT - mA 
Ie ~ COLLECTOR CURRENT - mA 


Ic ~ COLLECTOR CURRENT - mA 


a = -20 -30 -40 -50 
Vog 7 COLLECTOR TO EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS* 


Vg ~ COLLECTOR TO EMITTER VOLTAGE ~ VOLTS 


Ig - COLLECTOR CURRENT - mA 


0 ~10 20 -30 -4 50 


Vg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


UNITS 


TEST CONDITIONS 


I, =0 

Vee = 0 

I- = 100 uA 
Vop = —1.0V 
I, = 10mA 
I, =10mA 
I, = 50 mA 
I, = 100 mA 
Vee = 0 

Vag == 0 

Vee == 0 

Vee = 0 

Veg = 0.5V 


ic = 100 HA 


2N5243 


COLLECTOR CHARACTERISTICS® 


Veg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


2N5242 « 2N5243 


COLLECTOR cist aie 


0 —_ 
0 -0.2 -0.4 0.6 -0.8 “1.0 
Vog ~ COLLECTOR TO EMITTER VOLTAGE ~ VOLTS 


*Single family characteristics on Transistor Curve Tracer 
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BASE CHARACTERISTICS® 
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FAIRCHILD TRANSISTORS 2N5242 - 2N5243 | 


TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N5242 + 2N5243 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


Ss 


~ REVERSE BASE-EMITTER VOLTAGE - VOLTS 


VBE (0) 


~20 -30 ~-50 ~70 -100 
Tgi- TURN ON BASE CURRENT- mA 


RISE TIME VERSUS COLLECTOR 
CURRENT AND TURN-ON 
BASE CURRENTS 


Ip, ~ TURN ON BASE CURRENT - mA 


Ic ~ COLLECTOR CURRENT-mA 


TURN-ON CIRCUIT 
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TYPICAL ELECTRICAL CHARACTERISTICS 


STORAGE TIME VERSUS 
TURN ON AND TURN OFF 
BASE CURRENTS 
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STORAGE TIME VERSUS 
TURN ON AND TURN OFF 
BASE CURRENTS 


Igo - TURN ON BASE CURRENT - mA 


o  -50 -100 -150 -200 
Ip} - TURN ON BASE CURRENT - mA 


FALL TIME VERSUS 
TURN ON AND TURN OFF 
BASE CURRENTS 


Tg2 - TURN OFF BASE CURRENT - mA 


Ig} - TURN ON BASE CURRENT - mA 


TURN-OFF CIRCUIT 


TO SAMPLING SCOPE 
ty <Ins 
Zin? 100kQ 


SE6001 + SE6002 
NPN HIGH GAIN TYPE 


DIFFUSED SILICON PLANAR* TRANSISTORS 


GENERAL DESCRIPTION — The Fairchild SE6001 and SE6002 are NPN Silicon Planar Transistors designed 
for use in applications requiring very high gain. They are suitable for medium power output driver and low 
power output circuits. These devices are encased in a solid package designed to give maximum mechanical 
support to the transistor chip. 


PHYSICAL DIMENSIONS 
(JEDEC TO-105) 


ABSOLUTE MAXIMUM RATINGS (Note 1) — 


Maximum Temperatures 


Operating Junction Temperature 125°C Maximum 
Storage Temperature —55°C to +125°C 
Lead Temperature (Soldering, 10 second time limit) 260°C Maximum 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 0.8 Watt COECIOR 
at 75°C Case Temperature 0.4 Watt 
at 25°C Ambient Temperature 0.3 Watt 
Maximum Voltages | 
Veso Collector to Base Voltage 40 Volts 
Vics Collector to Emitter Voltage (Note 4) 30 Volts Ae: are 
Veso Emitter to Base Voltage 5.0 Volts Leads are gold-plated Kovar. 


Package weight is 0.68 gram. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS TEST CONDITIONS 


DC Pulse Current Gain (Note 5) [SE6001] 

DC Pulse Current Gain (Note 5) [SE6002] 

High Frequency Current Gain (f = 20 MHz) 
~ Collector Saturation Voltage (Note 5) 


Vee(sat) 
VBE(on) 

logo 

logo (75°C) 
C 


obo 
BVcB0 
Veo ysus} 


BVE80 | 


Notes on page 2. 


Base to Emitter “On” Voltage (Note 5) 
Collector Cutoff Current 

Collector Cutoff Current 

Output Capacitance 

Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


Emitter to Base Breakdown Voltage 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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Vop = 10V 
Vee = 10V 
Veep = 10V 
I, =10mA 


Ic = 100 mA 
Ic = 100 mA 
I: =0 

I. =0 

I. =0 

Ic = 100 vA 
Ic =30mA 

(pulsed) 

I. = 100 uA 


*Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


Input Resistance 

Output Conductance 
Small Signal Current Gain 
Voltage Feedback Ratio 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* | BASE CHARACTERISTICS* 
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REVERSE BLAS VOLTAGE - VOLTS Iq ~ COLLECTOR CURRENT - mA 


TYPICAL COMMON EMITTER CHARACTERISTICS (f = 1 kHz) 


8.0 2.4 1.30 
= 1.25 
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CHARACTERISTICS RELATIVE TO VALUE AT Ty = 25°C 


FER ESERONRA 
Ar | A | EL Ne 


CHARACTERISTICS RELATIVE TO VALUES AT I. = 10mA 


aaa .80 

Siw ; 

0 0 0 3 4 50 0°50 W 6b 20 28 30 3 
Ic - COLLECTOR CURRENT - mA Ty ~ AMBIENT TEMPERATURE - °C Veg ~ COLLECTOR VOLTAGE - VOLTS 


*Single family characteristics on Transistor Curve Tracer 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. ; 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C); junction to ambient thermal 
resistance of 333°C/Watt (derating factor of 3.0 mW/°C). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 us; duty cycle << 1%. 
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SE6020 - SE6020A - SE6021 - SE6021A- SE6022 - SE6023 
NPN GENERAL PURPOSE AMPLIFIERS 
AND SATURATED SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


ee 4.0 WATTS AT T, = 25°C 
© Woe - + » 80 VOLTS (MIN) 
oe ree 12 SPECIFICATIONS FROM 100 “A TO 500 mA; —55°C TO +65°C 
© Voersaty - » - 0.5 V (MAX) AT 500 mA; 0.18 V (MAX) AT 150 mA 

roy aeerere es 250 MHz (MIN) AT 50 mA 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-106) outline 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-105) outline 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-105) outline 


Emitter 4 Collector 
Lead No. 1 Q Lead No. 3 


NOTES All dimensions in inches 


Leads are gold-plated kovar NOTES: All dimensions in inches 


All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


NOTES: Alf dimensions in inches 
Leads are gold-plated nickel 
Package is electrically Non- 
conductive material 
Package weight is 0.66 gram 


SE6020 - SE6021 SE6020A ¢ SE6021A SE6022 + SE6023 


Package 1s electrically Non- 
conductive material 
Package weight 1s 0.66 gram 


* Planar is a patented Fairchild process. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperature 


Storage Temperature : —55°C to +125°C 
Operating Junction Temperature +125°C 
Lead Temperature (Soldering, 10 second time limit) +260°C 
SE6020 SE6020A SE6022 
Maximum Power Dissipation (Notes 2 and 3) SE6021 SE6021A SE6023 
Total Dissipation at 25°C Case Temperature 0.8 Watt 4.0 Watts 0.6 Watt 
at 25°C Ambient Temperature 0.3 Watt 0.5 Watt | 0.22 Watt 
| SE6020 SE6021 
SE6020A — SEG6G021A 
Maximum Voltages and Current SE6022 SE6023 
Verso Collector to Base Voltage 60 Volts 80 Volts 
VEO Collector to Emitter Voltage (Note 4) 60 Volts 80 Volts 
Vigo Emitter to Base Voltage 6.5 Volts 6.5 Volts 
lo Collector Current 1.0 Amp | 1.0 Amp 


Electrical Characteristics on page 2 


HAIR CHILD 


SEMICONDUCTOR 
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SWITCHING TIMES VERSUS 
~ COLLECTOR CURRENT 


fet stl dell Voc 50V 
PN sets Ic? 101g} 101 go 
\ ie ee 


TIME -ns 


0 100 


SE6020 © SE6020A e SE6022 


CHARACTERISTICS 


DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Current Gain 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

High Frequency Current Gain (f = 100 MHz) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Emitter On Voltage 

Collector to Emitter Sustaining Voltage (Notes 4 & 5) 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage: 
Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Collector to Base Capacitance (f = 1.0 MHz) 
Emitter to Base Capacitance (f = 1.0 MHz) 
Turn On Time ( Fig. 1) , 
Turn Off Time ( Fig. 1) 


Turn On Time (Fig. 1) 
Turn Off Time ( Fig. 1) 


Turn On Time ( Fig. 1) 


_Turn Off Time ( Fig. 1) 


MIN. 
40 ~=100 
10 40 
120 
30 = 60 
60 100 
90 140 
100 8150 
100 £180 
25  ~=60 
220 
70 ~=-: 100 
45 60 
25 4.0 
0.04 
0.15 
0.14 
0.23 
0.36 
0.67 
0.78 0.82 
0.92 
0.72 0.82 
0.95 
1.1 
0.75 
60 
60 
6.5 
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1.0 
1.0 
11 
50 
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80 
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MAX. 


340 
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RISE TIMES 5.0 ns 
FALL TIMEs 10.0ns 
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SE6021 ¢ SE6021A e SE6023 


MIN. TYP. 
40 100 
10 40 

120 
30 70 
60 120 
90 170 

100 180 
100 =180 
25 60 

220 
70~=—-: 120 
45 70 
2.9 4.0 
0.04 
0.15 
0.14 
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0.67 
0.78 0.82 
0.92 
0.72 0.82 
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1.0 
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1] 
50 
70 
700 
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600 
100 
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+50V 


Re 


MAX. 


340 


UNITS 


TO SAMPLING SCOPE 
RISE TIMEs1.0Ons 
INPUT Z*100kQ 


SWITCHING TIMES-ns 


TEST CONDITIONS 


Ic = 150 mA 
Ic = 150 mA 
lc = 150mA 
lc = 100 wA 
lc = 1.0 mA 
lc =10mA 
lc = 50 mA 
Ic = 150 mA 
lc = 150 mA 
Ic = 150 mA 
lc = 300 mA 
lc = 500 mA 
Ic = 50 mA 
lc =10mA 
Ic = 150 mA 
Ic = 150 mA 
Ic = 300 mA 
Ic = 500 mA 
lc = 10mA 
lc = 150 mA 
Ic = 150 mA 
Ic = 150 mA 
Ic = 300 mA 
Ic = 500 mA 
lc = 150 mA 
lc = 10mA 
Ic = 10 uA 
Ic = 

Ie =0 

f= 

lc= 

i 

Ic = 0 

lo = 150 mA 
lc ~ 150 mA 
Ic =~ 300 mA 
Ic =~ 300 mA 
Ic ~ 500 mA 
lc ~ 500 mA 


Vee = 1.0V 

Vee = 1.0 V 
Vee = 1.0 V 
Voce = 10V 

Vce = 10V 
Vce = 10V 

Vee = 10V 
Vee = 10 V 
Vce = 10 V 
Voce = 10 V 
Vee = 10V 
Vee = 10V 
Vee = 5.0 V 
ls = 1.0 mA 
iz = 15 mA 
Is = 15 mA 
Is == 30 mA 
Is = 50 mA 
ls=1.0mA 
I, = 15 mA 
Is = 15 mA 
I: = 15 mA 
Is = 30 mA 


ls, =~ 15 mA 
ls, =~ 15 mA 


le =~ —15 mA 


Is) = 30 mA 
lp) a 30 mA 


Is2 = —30 mA 


lei = 50 mA 
lei 50 mA 


Iso = —50 mA 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


Voc =50V 
I¢*101g]=10Ig2 


Ta ~ AMBIENT TEMPERATURE ~°C 


TYPICAL COLLECTOR CHARACTERISTICS* 
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SE6021 ¢ SE6021A © SE6023 
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ACTIVE REGION 
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SATURATION REGION 
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ACTIVE REGION 
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ACTIVE REGION 
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ACTIVE REGION 
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CHARACTERISTICS* 
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SATURATION REGION 

Ty 225°C WA , | | 
Pt ex 

an9//Ze0== 

sol | YT oot 

ae A= 

4 "I 


Nel 
Lal 


400 


~ 


I¢- COLLECTOR CURRENT-mA 


0.6 0.8 1.0 
Vcg - COLLECTOR TO EMITTER VOLTAGE -VOLTS 


SATURATION REGION 


— 
> 
“" 
t*2] 
4 
o 


She eeeeS 
0 0.2 0.4 0.6 0.8 1.0 
Vcg.~ COLLECTOR TO EMITTER VOLTAGE -VOLTS 


Ig -COLLECTOR CURRENT-mA 


~ a 


Ta = 65°C | 


I 


I 


2.0 


Pie 


1.2 1.6 | 


Vpg- BASE EMITTER VOLTAGE -VOLTS 


Vpe-BASE EMITTER VOLTAGE- VOLTS 


* Single family characteristic on Transistor Curve Tracer. 


10-211 


Vee - BASE EMITTER VOLTAGE -VOLTS 


FAIRCHILD TRANSISTORS SE6020 +* SE6020A + SE6021 + SE6021A + SE6022 + SE6023 | 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C) for the SE6020, SE6021 
and 333°C/Watt (derating factor of 3.0 mW/°C) for the SE6022 and SE6023. Junction to ambient thermal resistance of 167°C/Watt (derating factor of 6.0 mW/°C) for the 
SE6020, SE6021 and 455°C/Watt (derating factor of 2.2 mW/°C) for the SE6022 and SE6023. Junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/ °C) 
and a junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C) for the SEG020A, SE6021A. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: Jength = 300 us; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, I8:, and Iz. 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR Ali CURRENT 


PULSE DC CURRENT GAIN VERSUS CONTOURS OF CONSTANT GAIN VERSU 
COLLECTOR CURRENT . BANDWIDTH PRODUCT Hs ae AMBIENT TEMPERATURE 
A | = 
= 400 us = 4+ 
a CEE = : aun 
eo UL Tt - e : —— 
5 ee et E Ne NSA mae 
g ui isa ba & 
7a CHICA CTT : mines Amul : pope 
° s ' —s. 8 
bot eter NW SH Ht a; oe a 
SLT Sec 8 oa = = =o 
= |__| ae Gee es 
oC] > = me 
0.1 1.0 10 100 1000 25 50 75 100 125 * 150 
I¢—COLLECTOR CURRENT — mA I¢ -COLLECTOR CURRENT~mA Ta- AMBIENT TEMPERATURE - °C 
EMITTER CUTOFF CURRENT COLLECTOR-BASE AND EMITTER- COLLECTOR SATURATION 
VERSUS BASE CAPACITANCE VERSUS VOLTAGE VERSUS 
AMBIENT TEMPERATURE ; REVERSE BIAS VOLTAGE COLLECTOR CURRENT 
a a : 
ee eee z 
a eT SS el Dl 
ee a 7 3 Bill 
: So cesans i Bs Ea Sui 
a Tr g 5 ee 
s att : 5; ma 
3 i ees 3 : ia 
= 10 Ele ae! 8 ae 
a =o 3 pe 
8 oan eno - ell 
Py Ce eh (ae a $e | 
25 50 .-—s_ ‘75 100 125 150 0,1 1.0 10 50 10 20 50 861003 200 500 1000 
Ty ~ AMBIENT TEMPERATURE -¢ REVERSE BIAS VOLTAGE-VOLTS I¢- COLLECTOR CURRENT - mA 
BASE SATURATION VOLTAGE | NOISE FIGURE VERSUS ¢ NOISE FIGURE VERSUS 
VERSUS COLLECTOR CURRENT COLLECTOR CURRENT FREQUENCY 


8 

Ct _ 
Cn 
ol | THUMM fT PA 


0 
10 20 50 100 200 500 1000 50 10.0 0.1 1.0 10 100 1000 
Ic - COLLECTOR CURRENT - mA I¢- COLLECTOR CURRENT — mA f - FREQUENCY ~ kHz 


(7) 

5 

oOo 

7 

3 

=) 3 we 
F] w 6.0 2 
5 3 7 
« ° uJ 
= i 7) 
a wo 4.0 Rd | $ 
¥ s Ao sero fo "8 
o ' TA z 
) fo NT 

3 

¥ 

> 


-AIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


10-212 


HIGH POWER 


HIGH VOLTAGE 


P, = 3.0 WAT T, = 25°C 
P, = 0.45 WATT, = 25°C 


SE7015 « SE7016 - SE70O17 © 


LOW CAPACITANCE . . . C., = 3.0 pF (MAX) AT 20 V (SE7017) 
HIGH FREQUENCY . «+ f; = 50 MHz (MIN) AT 10 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperature 

Storage Temperature 

Operating Junction Temperature 


Lead Temperature (Soldering, 10 second time limit) 


Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 


at 25°C Ambient Temperature 


Maximum Voltages 


Veso 
Veo 
Vepo 


Collector to Base Voltage 
Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 


NPN HIGH VOLTAGE AMPLIFIERS 


DIFFUSED SILICON PLANAR* TRANSISTORS 


SE7015 
100 Volts 
100 Volts 
6.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL - 


Co 
hye . 


| hee 


FE 
hee(—55°C) 
VoEo(sus) 

CBO - 
BV 86 


. Voe(saty 


Vee(sat) 
lego 


logo 
lcBo . 


“lego (65°C) 


lopo (65°C) 


Tego (65°C) 


lego. 
Cob 


- R.(h;.) | 


hy 


e 


‘CHARACTERISTIC 


Collector to Base Capacitance 


‘High Frequency Gain (f = 20 MHz) 


DC Current Gain 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Collector to Emitter Voltage (Notes 4 & 5) 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Pulsed Collector Saturation Voltage 


Pulsed Base Saturation Voltage (Note 5) 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 


Collector Cutoff Current 


Emitter Cutoff Current 


_ Emitter to Base Capacitance 


Real Part of Input Impedance 
(f = 300 MHz) 


Small Signal Current Gain (f = 1.0 kHz) 


MIN. 


2.9 
30 
90 
30 
15 
100 
100 
6.0 


-40- 


SE7015 


TYP. 


2.8 
4.3 
79 
90 
75 
25 


0.3 


0.77 


0.1 


0.001 


0.005 
17 


100 


MAX. MIN. 
3.5 

2.5 

30 

275 50 

30 

15 

140 

140 

6.0 
2.0 
0.9 
10 
1.0 
10 
25 
50 

40 


LVKEG = (MIN) 100 V (SE7015); 140 V (SE7016); 180 V (SE7017) 


—55°C to +125°C 


SE7016 
140 Volts 
140 Volts 


6.6 Volts — 


SE7016 
TYP. 


2.8 
4.3 
79 
90 | 
75 
29 


0.3 
0.77 
0.1 
0.001 
0.005 


17 


100 


MAX. 


a0 


275 


2.0 
0.9 


10 


1.0 


10 
25 
50 


+125°C 
+260°C 
3.0 Watts 
0.45 Watt 
SE7017 
180 Volts 
180 Volts | 
6.0 Volts 
| my FLAT 
NOTES: All dimensions in inches 
Leads are gold-plated nickel 
: | eds eal 
Package weight is 0 66 gram 
. * Planar is a patented Fairchild process. 
SE7017 
MIN. TYP. MAX. UNITS TEST CONDITIONS 
| DA 3:0 pF I. =0 Veg = 20V 
2.5 4.3 IL=10mA VQ~=16V 
30 75. Ik=10mA Vo,-=10V 
- 50 90. 275 Ik =25mA Vo-=10V 
30 75 I. =S50mA Vo-=10V 
15 29 I. =25mA Vo-=10V 
180 Volts I, =10mA 1,=0 
180 Volts I6=100vA I, =0 
6.0 Volts I= I. = 100 “A 
0.3 2.0 Volts I.=25mA 1, =2.5mA 
0.77 0.9 Volts I~ =25mA I,=2.5mA 
nA I, =0 Veg = 80V 
nA I. =0 Veg = 110V 
0.1 10 nA I. =0 Veg = 150 V 
LUA I. =0 Veg = 80V 
| LUA I, =0 Veg = HOV. | 
0.001 1.0 «A |= Veg = 150V 
0.005 10 nA IL =0 Veg = 4.0V 
17. 25 pF IL =0 Vip = 0.5 V 
— ~—60 Q IL=10mA VQ-=10V 
40 100 IL =25mA Ve-=10V 
H-AIR CHILO 
SEMICONDUCTOR 
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een nner ee 


PHYSICAL DIMENSION 
in accordance with 
JEDEC (TO-105) outline 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


—_ 


Ie- COLLECTOR CURRENT - mA 


Ie ~ COLLECTOR CURRENT - mA 


le 7 COLLECTOR CURRENT - mA 


ee en = pet nr nr ns a i eR! nen ee eR nt ine nSIpERSLn =A 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 33.3°C/Watt (derating factor of 30 mW/°C); junction to ambient 
thermal resistance of 222°C /Watt (derating factor of 4.5 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. | 


TYPICAL ELECTRICAL CHARACTERISTICS (SE7016 ONLY) 


(Except Safe Operating Area, which is a guarantee) 


: Zz GUARANTEED. MAXIMUM 
INPUT AND OUTPUT FORWARD BIASED POWER 


| CAPACITANCE VERSUS DISSIPATION VERSUS . 
COLLECTOR CHARACTERISTICS* ea CHARACTERISTICS* REVERSE BIAS VOLTAGE COLLECTOR-EMITTER VOLTAGE 
20 


ay 2s 
acs 


ef Lhe te 


em 


3.0 


a \ a 
aT TIN IN TN | 
heel CCE 
Ht See 
ace felled aleal 


0 40 80 120 160 200 
Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS REVERSE BIAS VOLTAGE - VOLTS Veg - COLLECTOR-EMITTER VOLTAGE - VOLTS 


| | 200A 


C - CAPACITANCE - pF 


le- COLLECTOR CURRENT - mA 


1.0 


Pr ~ POWER DISSI PATION - WATTS 
Nm 
ao 


0 40 80 120 160 200 


COLLECTOR & EMITTER 
GAIN—BANDWIDTH PRODUCT CUTOFF CURRENTS 
COLLECTOR CHARACTERISTICS?  —«- COLLECTOR iain VERSUS COLLECTOR CURRENT _ VERSUS AMBIENT TEMPERATURE 
W/V 
UY | 


CUTOFF CURRENT - nA 


I¢ ~ COLLECTOR CURRENT - mA 


fy - GAIN-BANDWIDTH PRODUCT - MHz © 


0 40 80 120 160 200 0 4.0 “8.0 12 16 20 
Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Ic - COLLECTOR CURRENT - mA te - AMBIENT TEMPERATURE - °C 
COLLECTOR SATURATION . 
VOLTAGE VERSUS DC PULSE CURRENT GAIN 
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR CURRENT yeu COLLECTOR CURRENT 
0 120 


Fe Se 
Ea Ss eee 


- COLLECTOR CURRENT - mA 


Hib 
Heat 
HH ne ae 

He 
eos aiMeat 


Veg 7 COLLECTOR-EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Ic - COLLECTOR CURRENT - mA Ie - COLLECTOR CURRENT - mA 


lc 


Nee - DC PULSE CURRENT GAIN 
s 
\ 
ie 
fa 


Voplsat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


0 4.0 8.0 12 16 20 100 


* Single Family Characteristics on Transistor Curve Tracer. 
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aaa: FAIRCHILD “TRANSISTORS SE7015 + SE7016 + SE7017 — 


SE8010 - SE8012 
NPN RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


¢ HIGH POWER DISSIPATION . . . P, = 800 mW AT T, = 25°C 
| | Py = 4.0 WAT Ty = 25°C 
¢ HIGH POWERGAIN........ 600 mW Pg AT 27 MHz 


¢ HIGH VOLTAGE.......... Vero = 60 V 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (T0-105) outline 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (T0-39) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures SE8010 SE8012 
Storage Temperature —6§5°C to +200°C —65°C to +125°C 
Operating Junction Temperature 200°C Maximum 125°C Maximum 

Maximum Power Dissipation (Notes 2 and 3) SE8010 SE8012 
Total Dissipation at 25°C Case Temperature 4.0W 4.0W 

at 25°C Free Air Temperature 800 mW 500 mW 

Maximum Voltages and Current SE8010 SE8012 
Veso Collector to Base Voltage 100 Volts 100 Volts 
Vero Collector to Emitter Voltage (Note 4) 60 Volts 60 Volts 
Vigo Emitter to Base Voltage 6.0 Volts 6.0 Volts 
I, Collector Current 500 mA 500 mA INDENTATION 

e 


NOTES. All dimensions tn inches 
Leads are gold-plated nickel. 
Package is electrically Non- 
conductive material 
Package weight 1s 0.66 gram 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 1.23 gram 


SE8010 SE8012 


*Planar is a patented Fairchild process. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 
Gor Amplifier Power Gain (f = 27 MHz) (Note 6) 108 12 dB Vop = 12V rin = 50 mW 
Hee | DC Pulse Current Gain (Note 5) 4G 150 ~ Ig = 100 mA Vep = 1.0V 
Hee DC Pulse Current Gain (Note 5) 15 I. = 500 mA Vee = 3.0V 
he, High Frequency Current Gain (f = 100 MHz) 3.0 I, = 90 mA Vep = 10V 
Vee tsaty Pulsed Collector Saturation Voltage (Note 5) 0.75 Volts |. = 500 mA I, = 90 mA 
Vee(sat) Pulsed Emitter Saturation Voltage (Note 5) 1.20 Volts I, = 500 mA I, = 50 mA 
lees Collector Reverse Current 900 nA Veg = 90V Veg = 0 
Co. Collector-Base Capacitance 9.0 pF Veg = 10V = 
Co. Emitter-Base Capacitance 65 . pF Vig = 0.5 V IL =0 
BVag6 Collector to Base Breakdown Voltage | 100 | — Volts I. = 100 uA I. = 0 
Voe0 (sus) Collector to Emitter Sustaining Voltage (Note 5) _ 60 Volts I, = 10 mA i= 0 

ERO Emitter to Base Breakdown Voltage 6.0 | Volts |. = 100A IL=0 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or !ow duty cycle operations. 

(3) These ratings. give a maximum junction temperature of 200°C, a junction to case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW/°C) and a junction to ambient 
thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C) for the SE8010. These ratings give a maximum junction temperature of 125°C, a junction to case thermal 
resistance of 25°C/Watt (derating factor of 40 mW/°C) and a junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C) for the SE8012. 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
(6) See Test Circuit. 
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FAIRCHILD ae _SE8010 - SE8012 


TYPICAL ELECTRICAL CHARACTERISTICS 


TYPICAL DRIVER AMPLIFIER 


Td 


PERFORMANCE 


OUTPUT POWER - WATTS 


40 50 
SireOne- mW 


CONTOURS OF CONSTANT GAIN 
iatcdaahdca PRODUCT (f:) 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


_ 
3 
— 
Qo 
yw 
ao 


100 
Ie > COLLECTOR CURRENT - mA 


506 1000 


COLLECTOR AND EMITTER 


COLLECTOR CHARACTERISTICS* 


Se 


\ 


mreraba i 

REECE 

Eee A 

Dezcesteyit 

8 a 9.08mA | Ls /| 

» PEE 
poe e 
yr | 0.02mA_| ae ae 


" ah ee: ——— 
0 100 
Veg - Cotes ines VOLTAGE - ee 


COLLECTOR SATURATION 


CAPACITANCES VERSUS 
REVERSE BIAS Fad 


DC PULSED CURRENT GAIN 


COLLECTOR CHARACTERISTICS* VERSUS COLLECTOR CURRENT 
000 


We 
rns 
—_ 
ro) 
> 
_ ' 
: Stic os “ 
& a aa = = 
j . i) Fs) 
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= 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS REVERSE BIAS VOLTAGE - sak Vo ~ COLLECTOR CURRENT - mA 


*Single family characteristic on Transistor Curve Tracer. 


P y= 50mW 27 MHz DRIVER Poy r= 600mW MIN 
502 GENERATOR AMPLIFIER TEST CIRCUIT SHIELD 502 LOAD | 
\ 
Cy Ly im 
(Oo TUT \ 
‘ 
| 
c c Ty 
2 15pH | 3 
| 
.O1pF 1200 | .O1pF 
| | : | 
| | 
~ ~ 7 ~ ~ 7 ~ @ 


+12V AT 100mA(TYP) 


C:, C2 — 7 to 100pF, compression mica trimmer (Arco 423) 
C3 — 43 to 63pF, compression mica trimmer (Arco 402) in parallel with 43pF. Dipped mica. 
Li: — 0.35uH (7 T Air Dux 408) 
T — 9 turns primary, 5 turns secondary 
. No. 18 enamel close wound on !4 inch slug tuned form 
(CTC 1535-2-2, red slug). 


VOLTAGE VERSUS 
COLLECTOR CURRENT 


Ic ~ COLLECTOR CURRENT - mA 


SE8040 - SE8041- SE8042 - SE8540 - SE8541 - SE8542 


NPN-PNP GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 
DIFFUSED SILICON PLANAR* TRANSISTORS 


MATCHED h,, GROUPINGS AVAILABLE (See Note 7) 
HIGH GAIN 2.0... 0. ee eee he; = 40-540 AT 150 mA, 1.0 V 
h,- = 30 (MIN) AT 500 mA, 1.0 V 
NPN AND PNP COMPLEMENTS (Note 7) . . . SE8040, SE8041 AND SE8042 ARE NPN 
SE8540, SE8541 AND SE8542 ARE PNP 
LOW SATURATION VOLTAGE.......... Vecteat) = 0-12 V (MAX) AT 150 mA, 0.3 V (MAX) 
AT 500 mA FOR SE8040, SE8041 AND SE8042 
Voetcaty = —0.25 V (MAX) AT 150 mA, —0.7 V (MAX) 
AT 500 mA FOR SE8540, SE8541 AND SE8542 


ABSOLUTE MAXIMUM RATINGS (Note 1) SE8040 SE8041 SE8042 
Maximum Temperatures SE8540 SE8541 SE8542 
Storage Temperature —55°C to +125°C —65°C to +200°C —65°C to +200°C 
Operating Junction Temperature +125°C +-200°C +200°C 
Lead Temperature (Soldering, 10 second time limit) +260°C +300°C +300°C 
Maximum Power Dissipation (Notes 2, 3 and 4) 
Total Dissipation at or below 100°C Case Temperature 4.0 Watts 
Total Dissipation at 25°C Case Temperature 4.0 Watts 4.0 Watts 
at 25°C Free Air Temperature 0.5 Waitt 0.8 Watt 1.0 Watt 
SE8040 SE8540 
SE8041 ~ §$E8541 
Maximum Voltages and Current SE8042 SE8542 
Vero Collector to Base Voltage 30 Volts —30 Volts 
Vero Collector to Emitter Voltage (Note 5) 30 Volts —30 Volts 
Vigo Emitter to Base Voltage 6.0 Volts —5.0 Volts — 
lo. _ Continuous Collector Current (T, = +/5°C) 1.0 Amp 1.0 Amp 
Ie Continuous Collector Current (T. = +100°C) 0.75 Amp 0.75 Amp 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
| TEST CONDITIONS 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS (Reverse Voltage Polarity For PNP) 

hee DC Pulse Current Gain (Note 6) 40 70 540 I, =150mA VQ. = 1.0V 

hee DC Pulse Current Gain (Note 6) 30 6 I, = 500 mA Vo, = 1.0V 

Verorsus) Collector to Emitter Sustaining SE8040 30 Volts I,.=30mA [,=0 
Voltage (Notes 5&6) SE8041, SE8042 

Verorsus) Collector to Emitter Sustaining SE8540 —30 Volts 1,.=30mA 1[,=0 
Voltage (Notes5 &6) SE8541, SE8042 

BVegq ~—s- Collector to Base Breakdown = SE8040 30 Volts I, =10vA 1,=0 
Voltage SE8041, SE8042 

BVcgq ~—S- Collector to Base Breakdown == SE8540 —30 Volts I.=100uA I,=0 
Voltage. SE8541, SE8542 

Veeysaty Pulsed Collector Saturation SE8040 0.35 1.0 Volts I, =10A 1,=33mA 
Voltage (Note 6) SE8041, SE8042 

Vegsat) Pulsed Collector Saturation SE8540 —0.5 —1.3 Volts I. =10A 1,=33 mA 
Voltage (Note 6) SE8541, SE8542 

Voeisaty Pulsed Collector Saturation SE8040 0.2 0.3 Volts I1,=500mA |, = 25 mA 
Voltage (Note 6) SE8041, SE8042 — 

Voeisaty Pulsed Collector Saturation SE8540 —0.3 —0.7 Volts 1, =—500mA I, = 25 mA 
Voltage (Note 6) SE8541, SE8542 

Voejsat} Pulsed Collector Saturation SE8040 0.08 0.12 Volts I, =150mA I, =15mA 
Voltage (Note 6) SE8041, SE8042 

Voetsat} Pulsed Collector Saturation SE8540 —0.15 —0.25 Volts I, =150mA 1, =15 mA 


Voltage (Note 6) SE8541, SE8542 


Additional Electrical Characteristics on Page 2 Notes on Page 6 
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PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-105) outline 


MAX. " 
Ae DIR. © 


MAX. 
j 
ry 
Sheng 500 MIN 
019 
‘b1e DIA ; 
200 
BASE . 100 
EMITTER COLLECTOR 
i 
\ ‘ 
ater FY 
Zs INDENTATION 


NOTES All dimensions in inches 
Leads are gold plated nickel! 
Package iselectricatly Non 
conductive material... 
Package weight is 0 66 gram 


SE8040 ¢ SE8540 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (T0-39) outline 


370 DIA ae ~ 
350 (i 529 1p a 


Seating 
Plane t 


| 240 
| 
Ta i i OS MIN 


Collector 


NOTES: Ali dimensions in inches 
Leads are gold plated kovar 
Collector mternally connected ta case 
Package weight 1s 1 2 4 grams 


SE8041 ¢ SE8541 
SE8042 ¢ SE8542 


*Planar is a patented Fairchild process. 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


Ney ~ DC PULSE CURRENT GAIN 


Ver isat) 7 BASL SATURATION VOLTAGL - VOLTS 


-nAa 


Legg ~ COLLECTOR CUTOFF CURRENI 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SE8040 © SE8041 © SE8042 SE8540 © SE8541 © SE8542. Pons ane lie 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. = MAX. UNITS SE8540 © SE8541 « SE8542) 
Nee DC Pulse Current Gain (Note 6) 30 60 30 68 l.=10mA V,-=1.0V 
| Veetsat Pulsed Base Saturation Voltage (Note 6) 0.95 1.2 —0.96 —1.2 Volts Ic=10A It,=33 mA 
| BE(sat] Pulsed Base Saturation Voltage (Note 6) 0.93 1.0 ~0.92 ~—1.15 Volts I.=S500mA I,=25mA | 
| Vecisaty Pulsed Base Saturation Voltage (Note 6) 0.82 0.85 —0.79 —1.1 Volts I6=150mA 1,=15mA | 
| Veevon) Pulsed Base Emitter (On) Voltage (Note 6) 0.63 0.68 0.73 —0.65 -—0.68 —0.75 Volts lk =20mMA Ve =5.0V | 
Lee Collector Cutoff Current | 09 50 0.1 50 "Ase = 0 Veg = 25V 
| lego (65°C) Collector Cutoff Current (SE8040) .008 9.0  (SE8540) .002 1.0 BA = Vop = 29 V 
lepo(125°C) Collector Cutoff Current (SE8041, 0.1 20 (SE8541, 0.1 20 BA I =0 Veg = 25 V 
SE8042) SE8542) 
BVegG Base to Emitter Breakdown Voltage 6.0 5.0 : Volts I;-=104A I. =0 . | 
Base to Emitter Cutoff Current — 2.0 90 2.0 90 nA l= Veg = 4.0 V 
High Frequency Current Gain (f = 100 MHz) 1.3 2.3 5.0 1.0 2.0 5.0 In =S5O0mA V.-=10V 
Collector to Base Capacitance (f = 1.0 MHz) 9.0 12 20 35 pF = Veg = 10V 
Emitter to Base Capacitance (f = 1.0 MHz) 60 65 80 120 pF In =0 Veg = 0.5 vo 
TYPICAL ELECTRICAL CHARACTERISTICS 
SE8040 * SE8041 * SE8042 | SE8540 « SE8541 + SE8542 
DC PULSE CURRENT GAIN BASE TO EMITTER ON VOLTAGE DC PULSE CURRENT GAIN BASE TO EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT 
1000 sr 200 7 


VOR en. arte. a a ele be 
ee « | 
: : : 
: = 9 
= ae = 
O01 1.0 10 100 1000 ry 0.6 0.3 1.0 1.2 Se 10100 7 1000 "2 0.4 06 08 lO 1.2 
Ie - COLLECTOR CURRENT - mA Vee(on) ~ BASE TO EMITTER ON VOLTAGE - VOLTS Ic ~ COLLECTOR CURRENT - mA Vpeton) > BASE TO EMITTER ON VOLTAGE - VOLTS 
BASE SATURATION VOLTAGE COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT 


Vee(sat) ~ BASE SATURATION VOLTAGE - VOLTS 


Vee tsaty 7 COLLECTOR SATURATION VOLTAGE - VOLTS 
Vegisat) 7 COLLECTOR SATURATION VOLTAGE - VOLTS 


| ae apes y, 
a EA 
Pim weein 


1.0 10 100 1000 1.0 10° 100 1000 
Ie 7 COLLECTOR CURRENT - mA Ie - COLLECTOR CURRENT - mA Ie - COLLECTOR CURRENT - mA Ie - COLLECTOR CURRENT - mA 


100 1000 1.0 10 100 1000 


DISTRIBUTION OF DISTRIBUTION OF 


COLLECTOR CUTOFF CURRENT BASE EMITTER VOLTAGE COLLECTOR CUTOFF CURRENT BASE EMITTER VOLTAGE 
- VERSUS REVERSE BIAS VOLTAGE VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT 
1000 : 1000 ae > i ee =i : 1000 , 
= 100 , ! : 
S 10 5 
Sa 
0.1 ) ; | 
0.5 0.6 0.7 0.8 0.9 1.0 i : e ; : -0. -0.6 -0.7 -0.8 -0.9 
Veg 7 COLLECTOR TO BASE VOLTAGE - VOLTS Vacton) - BASE EMITTER ON VOLTAGE - VOLTS Veg - COLLECTOR TO BASE VOLTAGE - VOLTS Vig ~ BASE EMITTER VOLTAGE - VOLTS 
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ler COLLECTOR CURRENT - mA 


Iq ~ COLLECTOR CURRENT - mA 


Ve ~ COLLECTOR CURRENT - mA 
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Figure 1—SCHEMATIC DIAGRAM 
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Circuit Voltage 
Load Resistance 
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BIAS CURRENT 
VERSUS TEMPERATURE 


12V 


4 ohm 


SE4021 
2N4249 
SE8040 
SE8540 
FDH694 
2.2 MQ 
2.7 MQ 
1.2 MQ 
22 kQ 

100 Q 

180 2 

1202 

0.01 uF 
0.01 uF 


50 wF, 6 V 
500 uF, 10 V 


Table 1—SCHEMATIC VALUES 


18V 
8 ohm 


SE4021 
2N3638 
SE8040 
SE8540 
FDH694 
4.7 MQ 
4.7MQ 
1.2 MQ 
22 kQ 

47 kQ 

180 2 

1202 

0.01 uF 
0.01 uF 


25 uF, 6V 
500 uF, 15V 


TOTAL HARMONIC DISTORTION - % 


28V 
16 ohm 


SE4021 
2N3638 
SE8042 
SE8542 
FDH694 
5.6 MQ 
10 MQ 
1 MQ 
22 kQ 
562 
4702 
150 Q 
0.01 uF 
0.01 uF 


25 uF, 6V 
250 uF, 20 V | 


HARMONIC DISTORTION VERSUS 
POWER OUTPUT (f = 1 kHz) 


1OMW 1OOMW IW 10W 
TEMPERATURE ''C OUTPUT POWER 


FIGURE 2 
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* Reverse Voltage Polarity for SE8540, SE8541 and SE8542 
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NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations if curves shown above will be exceeded. 

(3) These ratings. give a maximum junction temperature of 125°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C); junction to ambient thermal 
resistance of 200°C/Watt (derating factor of 5.0 mW/°C) for the SE8040 and SE8540.: 

(4) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.7°C/Watt (derating factor of 22.8 mW/°? ¢). junction to ambient 
thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C) for the SE8041 and SE8541: junction to ambient thermal resistance of 175°C/Watt (derating factor of 
5.71 mW/°C) for the SE8042 and SE8542. 

(5) This rating refers to a high current point where collector to emitter voltage is lowest. 

(6) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(7) If hee matching is required, order SE804 M and SE854 M. Equal numbers of NPN’s and PNP’s from the following classifications will be shipped and will be marked to 
indicate matching group(s). There is no guarantee of the quantities of individual groupings. At the manufacturer's option, units marked with hre group suffixes (M1, etc.) may 
be shipped as SE8040 etc. 


GROUP M1 M2 M3 M4 M5 M6 M7 
hre RANGE 40-52 48-64 58-77 70-93 83-110 100-130 118-150 
I. = 150 mA M8 M9 M10 M11 M12 M13 M14 
Vop = 1.0 V 135-183 163-220 197-263 235-315 285-380 340-450 410-540 
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